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Human Endokine Alpha 

Background of the Inventiott 

fUld of the Invention 

_ The present invention relates to an endokine alpha protein. In particular, 
isolated nucleic add molecules are provided encoding the endokine alpha ptoteia 
Endokine alpha polypeptides arc also provided, as are vectors, host cells and 
recombinant methods for producing the same. 

RelaiedArt 

The cytokine known as tumor necrosis &ctor-a (TNFo; also tenned 
cacbectm) is a protein secreted primarily by monocytes and macrophages in 

reqjonsc to endotoxin or other stimuli as a soluble homotrimcr^f 17 kD protein • - 

subunits (Smith, RA. et al„ J. Biol. Chem. 2^2:6951-6954 (1987)). A 
membrane-bound 26 kD precursor form of TNF has also been described 
(Kricglor, M. ei aL, Cell53'A$-53 (1988)). 

Acctmiulating evidence mdicates that TNF is a regulatory cytokine with 
pleiotropic biological activities. These activities inchide: inhibition of lipoprotein 
lipase synthesis ("cachcctin'' activity) (Beutler, B. et al. Nature 3] 6:552 (1985)), 
activation of polymorphonuclear leukocytes (Klebanoft S J. ei aL, J, Itnmmol 
735:4220 (1986); Pcmssia, B., et al.. J. Immunol 138:165 (I987)X mhibition of 
cell growdi or stimulation of cell growth (Vilcek, J. el oL, J. Exp. Med 765:632 
(1986); Sugainm B J. ei aJ., Science 230:m (1985); Lachman, LB. et oL, J. 
Immunol. 735:2913 (1987)), cytotoxic action on certain transfonncd cell types 
(Lachman, L.B. et al., supra; Darzynkiewicz, Z. et al. Cane Res. 44:Z3 ( 1 984)), 
antiviral activity (Kohase, M. ef aL, Cell 43:659 (1986); Wong, aH.W. et al.. 
Nature 323:81 9 (1986)), stimulation of bone resorpticm (Bertoiini, D et al. 
Nature 3IShSl6 (1986); Saklatvala, J., Nature 322:547 (1986)), stimulation of 
coU^enase and prostaglandin £2 production (Dayer, J.-M. et al,, J, Exp. Kfed 
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J62'2 1 63 (1 985)X and immunpregulatoiy actions, including activation of T cells 
(Yokota. S. et a!.. J. Immunol 140:53 1 (1 988)), B cells (kchrl, J.H. et al, 1 Exp, 
Med /d(J:786 (1987)), monocytes (Philip, R. e/ aL Nature 323M (1986)), 
thymocytes (Ranges, G.Ee/fli.y.£ip. Med i<J7:I472 (1988)), and stimulation 
of the cell-sur&ce e)q)resson of major histocompatibility complex (MHC) class 
1^^- (Collins, T. CI fl/.. Proc Natl. Acad Sci USA «:446 

(1986); PujoKBoirel, R. et al, Nature i2tf:304 (1987)). 

TNF is noted for its pro-inflammatory actions which result in tissue 
injury, such as mduction of procoagulant activity on vascular cndothehal cells 
(Pober, J.S. et al, I Immunol I36:\6m (1986)). increased adherence of 
neutrophUs and lynq^K>cytes (Pober, J.S. et al, J. Immunol 138:33X9 (1987)), 
and stimulation of the release of platelet activating fector from macrophages, 
neutrophils and vascular endothdiai cells (Camussi, G. et al, J. Exp. Med 
7dd:1390(1987))i. 

,,^^^^5^j^^,j'°Pj^gj!^iS!P ^5:.P^°S«?????J0[£°^ infections^ 
(Ccrami, A. et al., Immunol Today 9-2% (1988)), immune disorders, neoplastic 
pathology, eg, in cachexia accompanying some malignsides (Oliff. A. et al. 
Cell 50:555 (1987)), and in autommiunc pathologies and graft-vecsus host 
pathology (Piguet, P.-F. et aL J. Exp. Med. I66:m0 (1987)). The association 
of TNF with cancer and infectious pathologies is often related to the host's 
catabolic state. A major problem in cancer patients is weight loss, usually 
assodated with anorexia. The extensive wasting which results is known as 
"cachexia" (Kan, ICA. et al. J, Pareta. Eraer. Nutr. 72:286-298 (1988)). 
Cachexia includes progressive weight loss, anorexia, and persistent erosion of 
body mass in response to a malignant growth. The cachectic state is thus 
associated with significant morbidity and is responsible for the majority of cancer 
mortality. A number ofsmdics have suggested that TNF is an in^xatani mediator 
of the cachexia in canca, mfectious pathology, and in other catabolic states. 

TNF is thought to play a central role in the pathophysiological 
consequences of Gram-negative sepsis and endotoxic shock (Michie, RR. et al, 
Br. J. Surg. 7(^:670^71 (1989); Debets, J.M.H. et al. Second Vienna Shack 
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Forum, p.463^6 (1989); Simpson, S.Q. etaL, Crit. Care Clin 527A7 (1989)), 
includiDg fever, malaise, anorexia, and cachexia. Endotoxin is a potent 
monocytc/haacipphagc activator wMch stimulates production and secretion of 
TNF (Kombluth, SX et aL, J, Jmmwwi. 757:2585-2591 (1986)) and other 
cytokines. Because TOF could ininucinanybiotegicalcfifccls of enc^^ 
was concluded to be a central mediator responsible for the clinical manifcstattoos 
of ehdoioxin^clated illness. TNF and other monocyte^derived cytokines mediate 
the metabolic and ncurohonnonal responses to endotoxin (Michie, RR. ei al, M 
Eng. 1 Med. 37^:1481-1486 (1988)). Endotoxin administration to human 
vohaitecis produces acute illness with flu-like symptoms including fever, 
tachycardia, increased metabolic tale and stress homone release (Rniiaug, A. ef 
aL Arch. Surg. /2i:162-170 (1988)). Elevated levels of circulating TNF have 
also been found in patients suffering from Gram-negative sepsis (Waage, A, ef 
0/.. i^mcef 7^355.357 (1987);Hammerle, A.F. et aL. Second ViermaShock Forum 
p. 715-718 (1989); Dcbets, JAIH. et aL, Crit, Care Med 77:489^97 (1989); 
C3aiidra,Tre/fl7.,' j. 7»^^^ ^™ 

Passive immunotherapy directed at neutralizing TNF may have a 
beneficial effect in Gram-negative sepsis and endotoxcmia, based on the 
increased TNF pioduction and elevated TNF levels in these pathology states, as 
discussed above. 

Amibodies to a "modulator" material which \was characterized as 
cachectin Oater found to be identical to TNF) were diseased by Cerami et aL 
(EPO Patent Publication 0^12.489. March 4, 1987). Sudi antibodies were said 
to be useful in diagnostic immunoassays and in therapy of shock in bacterial 
infections. Rubin et aL (EPO Patem Publication 0.218^68. April 22, 1987) 
disclosed monoclonal antibodies to human TNF, the hyfaridomas secreting such 
amibodies, methods of producing such antibodies, and the use of such antibodies 
in immunoassay of TNF. Yone et aL (EPO Patent PubKcation 0^88,088. 
October 26. 1988) disclosed anti-TNF antibodies, including mAbs, and their 
titiUty in immunoassay diagnosis of pathologies, in particular Kawasaki's 
pathology and bacterial infection. The body fluids of patiwita vrith Kawasaki's 
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pathology (inlantOe acute febrile mucocutaneous lymph node synditmic- 
Kxmss^^T, Allergy J6:m (1%7); KswBsaki^r, Shonica (Pediatrics) 25:935 
(1985)) were said to contain elevated TNF levels which were ithted to progress 
of the pathology (Yone el aU supra), 
5 Other investigaiois havedcscribcd mAbs specific for tccomhinaiit human 

TNF which had netitfali2ang activity in vitro (Liang, C-M. e/ al. BiocheoL 
Biophys. Res. Comnu 7^7:847-854 (1986); Meager, K ei al, Hybridoma 
(5:305-31 1 (1987); Fcndly ei al., Hybridoma (5:359-369 (1987); Bringman, T^. 
eiaf., -/ft^Arttfoiwfl 6:489-507 (1987); Hirai,M. etoL, J, bnmuml Metk Ptf:57-62 
10 (1987XMoIJer, A. c/fl£rOtfi)ti/ie 5:162-169(1990)). Some ofthese mAbs were 

used to map epitopes of human TNF and develop en^roc immunoassays (Feodly 
et al, supra; Hirai et al., supra; MoIIer et al,, si^a) and to assist in the 
purification of recombinant TNF (Bringman et al., supra). However, these 
studies do not pnavide a basis for producing TNF neutralizing antibodies that can 
be used for in vivo diagnostic or tfao^tic uses in humans, due to 
immunogenicity, lack of specificity and/or pharmaceutical suhaKlity. 

Ncutrdizmg aniisera or mAbs to TNF have bwn shown m mammals other 
than man to abrogate adverse physiological changes and prevent death after lethal 
challenge in experimental endotoxcmia and bacteremia. This effect has been 
demonstrated. e.g^ in rodent lethality assays and in primate pathology model 
systems G^alhison, J.C ei al, 1 Qhn, JnvesL 57:1925-1937 (1988); Beutlcr, B. 
et aL. Science 229:Z69-m (1985); Tiaccy, KJ. ei al. Nature iJ0:662-664 
(1987); Shimamoto. Y. et al, Immunol Lett 77:31 1-318 (1988); Silva. A.T. et 
al, J. Infect, Dis. 7«:42M27 (1990); Opal. S.M. et al, J, Irtfect. Dis, 
25 7d7:l 148-1 152 (1990); Hinshaw, LB. et al.. Ore. Shock 30:279-292 (1 990)). 

To date, experience with anti-TNF mAb therapy in humans has been 
limited but shows beneficial therapeutic resuhs, eg,, in arthritis and sepsis. See, 
e.g., Elliott, MJ. etal, Bailiieres Qin. RheunuOoL 9:633-52 (1995); FcWmann 
M, et al, Ann. N. Y. Acad Set USA 756:272-8 (1995); van der Poll, T. et al, 
30 Shock 3:1-12 (1995); Wheny et al., Crit, Care, Med 2/:S436-40 (1993); Tracey 

KJ., etal, Crit, Care Med 27:8415-22 (1993). 
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Sequcncc analysis of cytokine receptors has defined several subfamilies 
of membiane proicins (1) the Ig superfamily, (2) the hematopoietin (cytokine 
receptor siq)erfeimly and (3) the tumor necrosis factor (TNF)/nerve growth fector 
(NGF) receptor supcrfemlly (for review of TNF superfamily see, Gruss and 
Dower, Bhod 8S(J2):m^^m (J995) and Aggarwal and Natarajan, Eur. 
Cytokine Netw., 7(2):^^A2A (1996)). The TNF/NGF receptor superfamily 
contains at least 10 difference proteins. Gruss and Dower, jii/7ra Ligandsfor 
these receptors have been identified and belong to at least two cytokine 
super&milies. Gruss and Dower, n^xra. 

Accordingly, there is a need to provide cytokiiies amilar to TNF that are 
involved in pothotogical conditions. Such novel cytokines could be used to make 
novel antibodies or other antagonists that bind these TNF-like cytokines for 
therapy of TNF-like disorders. 



Summary of the Invention 

The present invention provides isokited nucleic add molecules conqnising 
a polynucleotide encoding a cytokine that is similar to TNF and is believed to 
have similar biological cfifects and activities. This cytokine is named endokine 
alpha, and includes endokine alpha polypeptides having at least a portion of the 
amino acid sequence in FIG. 1 (SEQ ID N0:2) or an amino acid sequence 
encoded by the cDNA clone deponted in a bacterial host as ATCC Deposit 
Number 97640 on June 27, 1996. The nucleotide sequence, which was 
detennmed by sequencing the deposited endokine alpha cDN A clone, contains 
an open reading fcanjc encoding a polypeptide of about 169 amino acid residues 
including an N-terminal methbnine, an intracellular domain of about 17 amino 
add residues, a transmembrane domain of about 26 amino an extracellular 
domain of about 126 amino adds, and a deduced molecular weight for the 
complete protein of about 19 kDa. The 126 amino acid sequence of the expected 
mature endokine alpha protein is shown in FIG, 1 (SEQ ID N0:2) (residues 44 
to 169). 
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Iji another a^, the invention provides isolated nucleic acid molecules 
encoding the endokine alpha polypeptide having an amino acid sequence encoded 
by the cDNA of the done deposited as ATCC Deposit No. 97640 on June 27 
1996. Preferably, the micldc acid molecule will encode the matuze polypeptide 
encoded the above^cribed deposited cDNA. 

The invention is jfivther directed to nucleic acid fragments of the nucleic 
acid molecules described hcrcia Preferred nucleic acid fragments Include 
nucleic acid molecules which encode: a-polypeptide comprising the endokine 
alj*a intracellular domain (amino arid residues fiiom about I to about 17 in FIG. 
1 (SEQ ID N0:2); a polypeptide comprising the endokine alpha toansmembranc 
domain (amino add residues from about 18 to about 43 in FIG. 1 (SEQ ID 
N0:2); and a polypeptide comprising the endokine alpha extracellular domain 
(amino acid residues from about 44 to about 169 in FIO. 1 (SEQ ID NO:2)). 

Further embodiments of the invention include an isolated nucleic acid 
molecule havii^ a nucleotide sequence that is at least 90% identical, and mgie 
preferably at least 95%. 96%. 97%, 98%. or 99% identical to the nucleotide 
sequence of any of the nucleic acid molecules describe heieiiL 

The prcsem invention also relates to recombinant vectors which include 
the isolated nucleic acid molecules of the present invention, host cells containing 
the recombmant vectors, and the production of endokine alpha polypeptides by 
'ecfin nb inant tcchniqiif^. 

The polypeptides of flic present invention include the polypeptide encoded 
by the deposited cDNA. the polypeptide of FIG. 1 (SEQ ID N0:2) (in particular 
the mature polypeptide), as well as polypeptides having an amino acid sequence 
with at least 90% similarity, more preferably at least 95% similarity to the amino 
acid sequence of the polypeptide encoded by the deposited cDNA. the 
polypqidde of FIG. 1 (SEQ ID N0:2). or a fragment thereof Further 
polypqitides of the present invention include polypeptides having an amino acid 
sequence at least 80% idenU'cal, more preferably, at least 90% or 95% identical 
to the amino acid sequence of the polypeptide encoded by the deposited cDNA, 
the polypeptide of HG. 1 (SEQ ID N0:2), or a fragmem thereof. 
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Prefentd polypeptide fiagments according to the prcscm "invemion 
include a polypeptide comprising: the endokine alpha mtfacellular domaiii, the 
endokine alpha transmembrane domain, and the endokine alpha extracellular 
domain. 

The invemion fuiher provides methods for isolating antibodies that bind 
specifically to ancndokinc alpha polypeptide having an amino acid sequence as 
described above, Suchamibodicsmaybciasefid diagnosticallyorthei^a^^^ 
as antagonists in the treatntent of endokine alpha- and/or 'mF^lated dismdets. 

Brief Description of the Figures 

FIG. I shows the nucleotide (SEQ ID N0:1) and deduced amino acid 
(SEQ ID N0:2) sequences ofthe endokine alpha protein. Amino acids 1 to 17 
represent the intracellular domain, amino acids 18 to 43 the transmembrane 
^ domain (the underlined sequence), and arainp.acids 44 to 169 the extraceDular 
domain (the remaining sequence). 

FIG. 2 shows the regions of similarity between the ammo acid sequences 
ofthe endokine alpha protein (SEQ ID N0:2X tissue necrosis fector a (TNF-a) 
(SEQIDNO:3XandT^^-P(SEQIDNO:4).^^«J.Heinmethodwas«s^ 
PAM 250 residue weight table. Shading with solid black indicates residues that 
match consensus exactly. 

no. 3 provides an analysis ofthe endokine alpha amino acid sequence. 
Alpha, beta, turn and coil regions; hydrophilicity and hydrophobidtr, 
amphipathic regions; flexible regions; antigenic index and surface probability are 
shown. In the "Antigenic Index - Jameson-Woir graph, amino add residues 44- 
54. 57-68. 69-78, 94-105. 108-132 and 148-158 in FIG. 1 correspond to the 
shown highly anugenic regions ofthe endokine alpha protein. 
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Detailed Description of the Invention 



The present invention provides isolated nudeic acid molecules comprising a 
polynucleotide encoding an endokinc alpha protein having an amino acid sequence 
shown in FIG. 1 (SEQ ID N0:2), which was detennined by sequencing a cloned cDNA. 
Endokine alpha is a novel member of the tumor necrosis factor (TNF) ligand family and 
shares sequence homology with himian TNFa and related TNF family members (HG. 2). 
The nucleotide sequence shown in HG. 1 (SEQ ID NO:l) was obtained by sequencing a 
cDNA clone, which was deposited on June 27, 1996, at the American Type Culture 
Collection, Patent Depository, 10801 University Boulevard, Manassas, VA 20110-2209, 
and given accession number 97640. The deposited clone is contained in the pBluescript 
SK(0 plasmid (Stratagcne, LaJoHa. CA). 



Nucleic Add Molectdes — - — - • 



Unless otherwise indicated, all nucleotide sequences detennined by 
sequencing a DNA molecule herein were detennined uang an automated DNA 
sequencer (such as the Model 373 from Applied Biosystems, IncX and all amino 
acid sequences of polypeptides encoded by DNA molecules determined herein 
were predicted by translation of a DNA sequence determined as above. 
Therefore, as is known in the ait for any DNA sequence determined by this 
automated approach, any nucleotide sequence determmed herein may contain 
some errors. Nucleotide sequences determined by automation are typically at 
least about 90% identical, more typically at least about 95% to at least about 
99.99% identical to the actual nucleotide sequence of the sequenced DNA 
molecule. The actual sequence can be more precisely dctemiined by other 
approaches including manual DNA sequencing methods well known in the art 
As is also known in the art, a single insertion or deletion in a detennined 
nucleotide sequence compared to tije actual sequence will cause a frame shift in 
translation of the nucleotide sequence such that the expected amino acid seouence 
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encoded by a detctmined nucleotide sequence will be completely different fiom 
the amino acid sequence actually encoded by the sequenced DNA molecule^ 
beginning at the point of such an insertion or deletion. 

Unless otherwise indicated, each "nucleotide sequence" set forth herein 
is presented as a sequence of deoxynbonudeotides (abbreviated A, G » C and T). 
However, by "nucleotide sequeoce" of a nucleic acid molecule or polynudeodde 
is intended, for a DNA molecule or polynucleotide, a sequence of 
dcoxyribonucleotides, and for an RNA molecule or polynucleotide, the 
corresponding sequence of ribonuclcoudes (A, G, C and U) where each thymidine 
deoxynucieodde (T) bi ^ specified deoxynuclcotide sequence hi is replaced by 
the ribonucleotide uridine (U). For instance, reference to an RNA molecule 
having the sequence of FIG. 1 (SEQ ID NChl) set forth using 
deoxyribonucleotide abbreviations is intended to indicate an RNA molecule 
having a sequence in which each deoxynucleotide A, G or C of SEQ ID NO:l 

has been replaced by the conespondujg ribonucleotide A, Gor C, and j»ch 

deoxynucleotide T has been replaced by a ribonucleotide U. 

Using the information provided herein, sudi as the nucleotide sequence 
in FIG, I, a nucleic add molecule of the present invention encoding an endokine 
alpha polypeptide can be obtained using standard cloning and screening 
procedures, such as those for cloning cDNAs using roRNA as starting material. 
Illustrative of the mvention, the nudeic acid molecule described in FIG. 1 (SEQ 
ID NO: 1 ) was discovered in a cDN A libraiy derived fiom human bram striatum. 
Expressed sequence tags conesponding to a portion of the endokine al]^ cDNA 
were also found in several endothelial libraries and a fetal liver library. 
25 The endokine alpha gene contans an open reading frame encoding a 

protdn of about 169 amino add residues, an intracellular domain of about 17 
amino adds (amino acid residues from about 1 to about 17 in FIG. 1 (SEQ ID 
N0:2)X a transmembrane domain of about 26 amino acids (amino add residues 
from about 1 8 to about 43 in FIG. 1 (SEQ ID N0:2)), an extraceKular domain of 
30 about 126 amino acids (amino add residues from about 44 to about 1 69 in FIG. 

I (SEQ ID N0:2)); and a deduced molecular weight of about 19 kDa. The 



20 



SUBSnrUTE sheet (rule 26) 



i wo 98/07880 



PCrA)S96/13282 



-10- 

endokine alpha protein shown in FIG. 1 (SEQ ID NO: 2) is about 30% Similar 
and about 22% identical to human TNF-a, which can be accessed on GcnBank 
as Accession No, U42764. 

As one of ordinaiy skill would appreciate, due to the possibilities of 
5 sequencing cnrois tossed above, as well as the variability of cleavage sites for 

leaders in different known proteins, the actual endokine alpha polypeptide 
encoded by the deposited cDNA comprises about 1 69 amino acids, but can be 
an>Tvhere in the range of about 1 54-1 84 amino acids. It will also be appreciated 
by reasonable persons of skill in the art that, depending on the criteria used, the 

10 «act'addiess'oflheabove^lescribedendokincalp^ 

Thus, for example, the exact location of the endokine alpha intracdhilar, 
transmemlnanc and cxu^acellular domains shown in FIG. 1 (SEQ ID N0:2) may 
vary slightly (e.g., the exact address may differ by about 1 to about 5 residues 
compared to that shown in FIG. 1 ) depending on the criteria used to define (tic 

15 domain. 

As indicated, nucleic acid molecules of the present invendon may be in 
the form of RN A, such as mRNA, or In the fcmn of DNA, including, for instance, 
cDNA and genomic DNA obtained by cloning or produced synthetically. The 
DNA may be double-stranded or single-stranded. Singie-stranded DNA can be 

20 the coding strand, also known as ihe sense strand, or it can be the non-coding 

strand, also referred to as the anti-sense strand. 

By "isolated" nuddc add niolccuk{s) is intended a nudeic acid molecule, 
DNA or RNA, which has been removed fiom its native envimnmcnL For 
example, recomtmiant DNA molecules contained in a vector are considered 

25 isolated for the purposes of the present invention. Further examples of isolated 

DNA molecules mdude recombinant DNA molecules maintained b heterologous 
host cells or purified (partially or substantially) DNA molecules in solution. 
Isolated RNA molecules include in vivo or in vitro RNA transcripts of the DNA 
molecules of the present invention. Isolated nucleic acid molecules accoidmg to 

50 the present invention further include such molecules produced synthetically. 
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Isolated nucleic acid molecules of the piesenl invention include DNA 
molecules comprising the open reading frame (ORF) shown in FIG, } (SEQ ID 
NO: 1) and further include nudeic acid molecules substantially different than all 
or part of the ORF sequence shown in HG. 1(SEQ ID NO:I) but vvhich, due to 
the degeneracy of the genetic code, stlU encode the endokine alpha ptovan or a 
fragment thereof Of course, the genetic code is well known in the art. Thus, it 
would be routine for one skUied in the art to generate the d^encralc variants 
described above. 

In another aspect, the invention pnwdes isolated nucleic acid molecules 
encoding the endokine alpha polypeptide having an amino actd sequence encoded 
by the cDNA of the clone deposited as ATCC Deposit No. 97640 on June 27. 
1996. Preferably, the nucleic acid molecule will encode the mature polypeptide 
encoded by the above-described deposited cDNA clone. The invention further 
provides an isolated nucleic add molecule having the nucleoticte sequence shown 
15 inno. I (SEQIDNO:l)orthcmidcotidcsequenceoftheendokinealphacDNA 

cont^d In the above-described deposed done, or a nucleic acid molecule 
having a sequence complementary to one of the above sequences. Such isolated 
molecules, particularly DNA molecules, are useful as probes for gene mapping 
by in situ hybridization with chromosomes and for detecting expression of the 
20 endokine alpha gene in human tissue, forinstance, by Northern blot analysis. As 

described in detail below, detecting alteted endokine alpha gene ex]»ession in 
certain tissues or bodily fluids is mdicative of certain disoidets. 

The present invention is further directed to fragments of the isolated 
nucleic acid molecules described herein. By a fragment of an isolated nucleic 
25 acid molecule having the nucleotide sequence of the deposited cDNA or the 

nudeotide sequence shown in FIG. 1 (SEQ ID NO. 1) is intended fragments at 
least about 15 nt, and more preferably at least about 20 nt, stiU mote preferably 
at least about 30 nt, and even more preferably, at least about 40 mm length which 
are useful as diagnostic probes and primers as discussed herein. Of course, larger 
30 fragments 50-1 5O0 nt in length are also useful according to the present invention 

as are fr^ments corresponding to most, if not all, of the nucleotide sequence of 
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the deposited cDNA or as shown in FIG. I (SEQ ID NO. 1) . By a fragment at 
least 20 nt in length, for example, is intended fragments which inchide 20 or more 
contiguous bases from the nucleotide sequence of the deposited cDNA or the 
nucfcotide sequence as shown in FIG. 1 (SEQ ID NO. I). Since the gene has 
been deposited and the nucleotide sequence shown in FIG. 1 (SEQ ID NO 1) is 
provided, generating such DNA fragments would be routine to the skilled artisan. 
For example, restriction endonuclease cleavage or shearing by sonication could 
easily be used to generate fragments of various sizes. Alternatively, such 
fragments could be generated synthetically. 

Prefcired nucleic acid fragments of the present invention include nucleic 
acid molecules encoding: a polypeptide comprising the cndokine alpha 
intracellular domain (amino add residues from about 1 to about 17 in FIG. I 
(SEQ ID NO 2)); a polypeptide comprising the endokinc alpha transmembrane 
domain (amino acid residues from about 1 8 to about 43 in FIG. I (SEQ ID NO 
2)); and a polypeptide con^mg tiie endokine alf^ extracellular domain 
(amino acid residues from about 44 to about 169 in FIG. 1 (SEQ ID NO. 2)). 

Further preferred nucleic add fragments of the present invention include 
nucleic add molecules encoding epitope-bearing portions of die endokinc alpba 
protein. In particular, such nucleic acid fragments of the present invention 
inchide nucleic acid molecules encoding: a polypeptide comprising amino acid 
residues from about 44 to about 158 in FIG. I (SEQ ID N0:2); a polypeptide 
comprising amino acid residues fiwn about 44 to about 54 in FIG. 1 (SEQ ID 
N0:2); a polypeptide comprising amino acid residues from about 57 to about 68 
in HG. 1 (SEQ ID N0:2); a polypeptide comprising amino acid residues from 
about 69 to about 78mnG. 1 (SEQ ID N0:2); a polypeptide comprising amino 
aca residues from about 94 to about 105 inHG. 1 (SEQ ID N0:2); a polypeptide 
comprisii^ amino add residues from about 108 to about 1 32 in FIG. 1 (SEQ ID 
N0:2); and a polypeptide comprising amino acid residues from about 148 to 
about 158 in FIG. 1 (SEQ ID N0:2). The inventors have determined tiiat the 
above polypeptide fragments arc antigenic regions of tiie endokine alpha protein. 



SUBSTITUTE SHEET (RULE 26) 



-13- 



Methods for dettnuming other such ephope-bearing portioas of the endokme 
alpha protein are described in detail below. 

In another aspect, the invention provides an isolated nucleic acid molecule 
comprising a polynucleotide M*icb hybridizes under stringent hybridisation 
conditions to a portion of the polynucleotide in a nucleic acid molecule of the 
invention described above, for instance, the cDNA clone contained in ATCC 
Deposit97640oadeonJune27.19%. By "stringent hybridization conditions- 
is intended overnight incubation at 42*0 in a solution comprising: 50% 
formamide. 5x SSC ( 750mM NaCI.75mM trisodium citrate). 50 mM sodium 
phosphate (pH7.6). 5x Denhardfs solution. 10% dextran sulfete. and 20 Mg/ml 
denatured, sheared salmon sperm DMA. followed by washing die filters in O.lx 
SSC at about 65'C. By a polynucleotide ^*faich hybridizes to a "portion" of a 
polynucleotide is intended a polynucleotide {either DMA or RNA) hybridizing to 
at least about 15 nucleotides (m), and more preferably at least about 20 nt. sttU 
more preferably at least atout 30 1,1, 354 even more preferably about 30-70 nf of 
the reference polynucleotide. Utese are useful as diagnostic probes and.primcrs 
8s discussed above and in more detail below. 

Of course.polynwfcotideshybtidizing'to a lar^ portion of the reference 
polynucleotide(e.g.. the deposited cDNA clone), for instance, a portion 50-500 
nt in length, or even to the entire length of the reference polynucleotide, are also 
useful as probes according to the present invention, as are polynucleotides 
corresponding to most, if not all, of the nucleotide sequence of the deposited 
cDNA or the nucleotide sequence as shown in HO. 1 (SEQ ID NO:i). By a 
portionof apolymicleotideof "at least 20m In length." for example, is intended 
20 or more contiguous luicieotides fiom the nucleotide sequence of the reference 
polynucleotide. (e.g.. ibt deposited cDNA or iht nucleotide sequence as shown 
in no. 1 (SEQIDNO:!)). As indicated, suchportions are usefiU diagnostically 
either asaprobe according to conventional DMA hybridization techniques or as 
primers for ampCfication of a target sequence by ti« polymerase chain reaction 
(PCRX as described, for instance, in Sambrook. J. ei cL, tds^JMeadar Cloning, 
A laboratory Manual. 2nd. edition. Cold Spring Harbor Labohitoiy Press, Cold 
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Spring Harbor, NY (1989), the entiie disclosure of which is hereby incoiporatcd 
herein by reference. 

Since an endokine alpha cDNA clone has been deposited and its 
nucleotide sequence is provided in FIG. 1 (SEQ D> NO:I). generating 
polynucleotides which hybridize to a portion of the endokine alpha cDNA 
molecule would be routine to the skilled artisan. For example, restriction 
endonuclease cleavage or shearing by sonication of the endokine alpha cDNA 
clone could easily be used to generate DNA portions of various sizes which are 
polynucleotkles that hybridize to a portion of the endokine alpha cDN A molecule. 
Alternatively, the hybridizing polynucleotides of the present invention could be 
generated synthetically according to known techniques. 

Of course, a polynucleotide which hybridizes only to a poly A sequence 
(such as the 3- terminal poly(A) tract of the endokine alpha cDNA shown in FIG. 
1 (SEQ ID N0:1)). or to a complementary stretch of T (or U) resides, would not 
15 be included in a polynucleotide of the invention used to hyWdize to a ponion of 

a nucleic acid of the hivention, since such a polynucleotide would hybridize to 
any nucleic add molecule containing a poly (A) stretch or the complement 
thereof (e.g.. practically any double-stranded cDNA clone). 

As mdicated, nucleic acid molecules of the present invention that encode 
an endokine alpha protein may include, but are not limited to, those encoding the 
ammo add sequence of the manire polypeptide, itself, the coding sequent 
the mature polypeptide and additional sequences, such as a prc% or pro- or 
prejffo- protein sequence; the codmg sequence of the mature polypeptide, with or 
without the aforementioned additional coding sequences, together with additional. 
25 nofrcoding sequences, including for example, but not limited to introns and non- 

coding 5' and 3' sequences, such as the transcribed, non-txanslated sequences that 
play a role in transcription. mRNA processing - includirig splicmg and 
polyadcnylalion signals, e.g., ribosomc bindmg and stability of mRNA; an 
additional coding sequence which codes for addiUonal amino acids, sudi as those 
30 which provide additional functionalities. Thus, for instance, the sequence 

encodirig the polypeptide can be fused to a maricer sequence, such as a sequence 
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encoding a peptide which faciJitates purification of the fused polypeptide. In 
certain preforcd embodiments of this aspeci of the invention, the marker amino 
acid sequence is a hexa-histidine peptide, such as the tag provided in a pQE 
vector (Qiagcn, Inc.), among others, many of which are publicly and/or 
commercially available. As described in CkntZ£/ a/., /'roc: ^cad 
S6:nUZ24 (1989). for instance, hexa-histidine provides for convenient 
purification of the fusion protein. The "HA" tag is another peptide usefiil for 
purification vrfiich corresponds to an epitope derived from the influenza 
hemagglutinin (HA) protein, which has been described by Wilson ei aL Cell 
37:767 (1984). Other such fusion proteins include the cndokine alpha protdn 
fused to Fc at the N- or C-tcmiinus. 

The present invcmion further relates to variants of the nucleic add 
molecules of the present invention, which encode portions, analogs or derivatives 
of the endokine alpha protein. Variants can occm^ naturally, such as a natural 
aUcUc variant. By an "aUelic variant" is intended one of several alternate forms 
of a gene occupying a given locus on a chromosome of an organism. Non- 
naturallyoccuiring variants can be produced, e.^., using art-known mutagenesis 
techniques. 

Such variants include those produced by nucleotide substitutions, 
deletions or additions. The substitutions. deleUons or additions may involve one 
or more nucleotides. The variants can be altered in coding or non-^x)ding regions 
or both. Alterations in the coding regions can produce conservative or nwi- 
conservative amino acid substitutions, deletions or additions. Especially 
prcfened among these are silent substitutions, additions and deletions, which do 
not Bltet the properties and activities of the endokine alpha protein or portions 
thereot Also especially prcfcrTed in this regard are conservative substitutions. 
Most highly preferred are nucleic acid molecules encoding the mature endokine 
alpha iMotein having the amino acid sequence shown in FIG. 1 (SEQ ID N0;2) 
or the mature endokine alpha amino acid sequence encoded by die deposited 
dDNAdcme. 
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Further embodiments of the inventioD include isolated nucleic add 
molecules comprising a polynucleotide having a nucleotide sequence at least 90% 
identical, and more preferably at least 95%, 96%, 97%. 98%, or 99% identical 
to (a) a nucleotide sequence encoding the M-length endokinc alpha polypeptide 
hawng the complete amino acid sequence shown in FIG. 1 (SEQ ID N0:2) or as 
encoded by the cDNA clone contained in ATCC Deposit No. 97640; (b) a 
nucleotide scqueiK«encodingthe cmlokincalphicxtra^ 
amino acid sequence at positions from about 44 to about 169 in FlG. I (SEQ ID 
N0:2) or as encoded by the cDNA clone contained m ATCC Deposit No. 97640; 
(c) a nudeoddc sequence encoding the endoldne alpha transmembrane domain 
having the amino acid sequence at positions fiom about 18 to about 43 in FIG. 

1 (SEQ IDNO:2)orascncodedbythecDNAclonecot«ainedinATCC Deposit 
No. 97640; (d) a nucleotide sequence encoding the endokine alpha intracellular 
domain having the amino acid sequence at positions from about 1 to about 1 7 in 
FIG. 1 (SEQlDNO:2)oraseiK»de^ 

Dqwsit No. 97640; or (e) a nucleotide sequence complemcntaiy to any of the 
nucleotide sequences in (a), (b). (c) or (d). 

By a polynucleotide having a nucleotide sequence at least, for example, 
95% "identicar to a reference nucleotide sequence encoding an endokine alpha 
polypeptide is intended that the nucleotide sequence of the polynucleotide is 
identical to the lefieience seqtience except that the polynucleotide sequence may 
include up to five pomt mutations per each 100 nucleotides of the reference 
nucleotide sequence encoding the endokine alpha polypeptide. In other words, 
to obtain apolynudeotide having anucleotide sequence at least 95% identi<al to 
a reference nucleotide sequence, up to 5% of the nucleotides in the reference 
sequence may be deleted or substituted widi another nucleotide, or a number of 
nucleoUdes up to 5% of the total nucleotides in the lefeieoce sequence may be 
inserted into die refeience sequence. These mutations of the reference sequence 
may occur at the 5 • or 3' tenninal positions of the reference nucleotide sequence 
or anywhere between those terminal positions, intenqsersed either individually 
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among nucleotides in the reference sequence or in one or moie condguous groii|is 
within the reference sequence. 

As a practical matter, whether any particular nucleic add molecule is at 
least 90. 95%, 96%, 97%. 98%, or 99% identical to, for instance, the nucleotide 
sequence shown in FIG. 1 or to the nucleotides sequence of the dqwsited cDNA 
clone can be determined conventionally using known computer programs such 
as the BESTFIT program (Wisconsin Sequence Analysis Package, Version 8 for 
Unix, Genetics Computer Group. University Research Park, 575 Science Drive, 
Madison, WI 5371 1). BESTFIT uses the local homology algorithm of Smith and 
Watcnnan, Adv. AppL Maih 2:482-489 (1981), to find the best segment of 
homology between two scquetttes. When usmgBESTFFr or any other sequence 
alignment program to detenninc whether a particular sequence is, for instance, 
95% identical to a reference sequence according to the present invention, the 
parameters arc set, of course, such that the percentage of identity is calculated 
over Ae full length of the icfcrehcc nucleotide sequence and that gaps in 
homology of up to 5% of the total number of nucleotides in the reference 
sequence are allowed. 

The present ajqjlication is directed to such nittlcic acid molecules which 
are at least 90%. 95%, 96%. 97%, 98%. or 99% identical to a nucleic acid 
sequence described above irrespective of whether they encode a polypeptide 
having endokine alpha protein activity. TTiis is because, even v*ere a particular 
nucleic add molecule does not encode a polypeptide having endokine alpha 
activity, one of skill in the art would still know how to use the nucleic acid 
molecule, for instance, as a hybridization probe or a polymerase chain reaction 
25 (PCR)prmier. Usesof the nucleic acid molecules of the present invention that 

do not encode a polypeptide having endokine alpha activity include, inter alia, 
(I) isolating the endokine alpha gene or allelic variants thereof from a cDNA 
library; (2) in situ hybridization (FISH) to metajAase chromosomal spreads to 
provide precise chromosomal location of the endokine alpha gene as described 
30 in Veima et al„ Human Chromosomes: a Manual of Basic Techniques^ Pexgamcm 
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Press, New York (1988); and (3) Northern Blot analysis for detecting endoldne 
alpha mRNA expression in specific tissues. 

Ptcferred. however, are such nucleic acid molecules having sequences at 
least 90%, 95%, 96%, 97%. 98%. or 99% identical to a nucleic acid sequence 
described above ^th do. in fact, encode a polypeptide having endokioe alpha 
protein activity. By "a polypeptide having eiidokinealiAaactivhy* is intci^ 
polypeptides exhibiting similar, but not necessarily identical, activity as 
compared to the endokine alpha protein as measured in a particular biological 
assay. Endoldne alpha activity can be assayed according to knovimmedK) For 
example, a cytotoxicity assay or ceU proliferation assay can be used where 
endokine alpha polypeptides are added to cells m culture and the effect of the 

cndokuic on the cdls is detcnnined by mcasurmg the decrease or mcrero 
numbers. 

Of course, due to the degeneracy of the geietic code, one of ordinary skill 
in the art wiM immediately recognize that a large numbo of the nucleic acid 
molecules havmg a sequence at least 90%. 95%, 96%, 97%, 98%. or 99% 
identical to a nucleic acid sequence described above will encode a polypq«ide 
"having endokine alpha protein activity." In fact, since degenerate variants aU 
encode the same polypeptide, this will be clear to the skilled artisan even without 
20 perforaiing the above described comparison assay. It will be further recognized 

m the an that, for such nucleic add molecules that are not degenerate variants, a 
reasonable number will also encode a polypeptide havmg endokine alpha protein 
activity. This is because the skUled artisan is folly aware of amino add 
substitulioos that are either less likdy or not likely to significantly effect protein 
25 fimction (eg., replacing one aliphatic ammo acid with a second aliphatic amino 

add). 

For example, guidance conceming how to make phOTOtypically sOent 
amino acid substitutions is provided m Bowie, J.U. ei al,. Science 2^7:1306-1 3 10 
(1990). wherein the authors indicate that there are two main approaches for 
30 studying the tolerance of an amino acid sequence to change. The first method 

rdies on the process of evolution, in which mutations are rither accepted or 
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rejected by natural selection The second ^roach uses genetic engineenng to 
intowluce amino acid changes at specific positions of a cloned gene and selections 
or screens to identify sequences that maintain functionality. As the authors state 
these studies have revealed that proteins are surprisingly tolerant of amino acid 
5 substitutions. The authors further indicate which amino acid changes are likely 

to be permissive at a cemm position of the protein. For example, most buried 
amino add residues require nonpolar side chains, whereas few features of swfece 
side chains are generally conserved. Other such phenotypically silent 
substitutions arc described in Bowie, J.U., e/ o/., supra, and the references cited 
10 therein. 



Vectors and Host Cells 



The present invention also relates to vectors which include the isolated 
DNA molecules of the present invention, host cells which are genetically 
engineered with the recombtnant vectors, and the production of endokine alpha 
polypeptides or portions thereof by recombinant techniques. 

Recombinant constructs may be mtroduced into host cells using well 
known techniques such as infection, transduction, Uansfection, transvection, 
electroporation and transformation. The vector may be, for example, a phage, 
plasmid, viral or retroviral vector. Retroviral vectors may be replication 
competent or repHcadon defective. In the fatter case, viral propagation generally 
will occur only in omiplementinghost cells. 

The polynucleotides may be joined to a vector containing a selectable 
maikcr for propagation in a host. Generally, a plasmid vector is introduced in a 
precipitate, such as a caldum phosphate precipitate, or in a complex with a 
charged «pid. If the vector is a virus, h may be packaged in vitro using an 
^propriate packaging cell line and then transduced into host cells. 

Preferred are vectors comprising cis-acting control regions to the 
polynucleotide of interest Appropriate trans-acting feclonmay be supplied by 
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the host, supplied by a complementing vector or supplied by the vector itself 
upon introduction into the host 

In certain preferred cmbodinienis in ftis regard, the vectors provide for 
specific ejqircssion, vAichmay be inducible and/or cell type-^)ecific Paniculariy 
prelcned among such vectors are those inducible by environmental fectors that 
are easy to manipulate, such as temperature and nutrient additives. 

Expression vectors useful m the present invention inchide chiomosoma!-, 
episomal- and virus^vcd vectors, e.g., vectors derived from bacterial plasmids, 
bacteriophage, yeast cpisomes. yeast chromosomal elements, viruses such as 
baculovinises, papova vinises, vaccinia viruses, adenoviruses, fowl pox viruses, 
pscudorabies viruses and retrovimscs, and vectors derived fiom combinadons 
thercot such as cosmids and phagemids. See, e.g.. AusiAel, h^a; Samhiook, 
infra. 

The DNA insert should be operativciy linked to an appropriate promoter, 
15 such as the i^e lambda PL promoter, the E. coU: lac, trp and tac promoters, 

the SV40 eariy and late promoters and promoters of retroviral Lm. to name a 
few. Other suitable promoters will be known to the skilled artisaa The 
expression constracts will fiirther contain sites for transcription initiation, 
tennination and, in the transcribed region, a ribosome binding site for translation. 
The coding portion of the mature transcripts expressed by the constructs will 
mclude a translation initiating AUG at the beginning and a termination codon 
^propriatcly positioned at the end of the polypq)tide to be translated. 

As indicated, die expression vectors wifl preferably include at least one 
selectable marker. Such maricers include dihydrofolate reductase or neomycin 
25 resistance for eukaryotic cell culture and tetracycline or ampicyiin resistance 

genes for culturing in £ co/i and other bacteria. Representative examples of 
appropriate hosts include bacterial cells, such as £ co/i, Strq)tomyces and 
Salmoftella typhimurium cdls; fungal cells, such as yeast celh^ msect cells such 
as Drosophila S2 and Spodoptcra Sf9 cells; animal cells such as CHO, COS and 
Bowes melanoma cells; and plant cells. Appropriate culture media and 
conditions for the above-described host cells are known in the art. 
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Among vectors preferred for use in bacteria include pQE70, pQE60 and 
pQE-9» available from Qiagen; pBS veaors, Phagcscript vectors, Bluescript 
vectors. pNH8A. pNH16a, pNHlSA, pNH46A, available from Stratagene; and 
pin:99a. pKK223-3, pKK233-3, pDR540, pRTTS available fiom Pharmacia. 
.Among preferred cukaiyotic vectors are pWLNEO, pSV2CAT, pOG44, pXTl 
and pSG available fix>m Stratagene; and pSVK3. pBPV. pMSG and pSVL 
available from Pharmacia. Other suitable vectors will be icadily apparent to the 
skiUed artisan. 

Among known bacterial promoters suitable for use . in the i^escnt 
invendon include the £ coU lad and !acZ promoters, the T3 and T7 immioteis. 
the promoter, the lambda PR and PL promoters and the /rp promoter. 
Suitable eukaryotic promoters include the CMV immediate early promoter, the 
HSV thymidine kinase promoter, the early and late SV40 promoters, the 
promoters of retroviral LTRs, such as those of the Rous sarcoma vims (RSV), 
and metaUothionein promoters, such as the mouse metaUothi(mein-I promoter. 

Introduction of the construct into the host celt can be effected by calcium 
phosphate transfection, DEAE-dextran mediated transfection, cationic lipid- 
mediatcd transfection, electroporation, ttansduction, infection or other methods. 
Such methods arc described in many standard laboratory manuals, such as Davis 
et a!., Basic Methods in Moleadar Biology (1 986). 

Transcription of the DNA encoding the polypqrtides of the present 
mvcntion by higher eukaryotes may be increased by insertmg an enhancer 
sequence into the vector. Enhancers arc cis-acting elements of DNA, usually 
about from 10 to 300 bp thai act to increase transcriptional activity of a promoter 
in a gh«n host cell-type. Examples of enhancers include the SV40 enhancer, 
wMch is located (»i the late side of the replication origin at bp 100 to 270, the 
cytomegaloviius cariy promoter enhancer, the polyoma enhancer on the late ade 
of the r^lication origin, and adenovirus enhancers. 

For secretion of the translated protein into the lumen of the endoplasmic 
reticulum, into the pcriplasmic space or into the extracellular enviixmment, 
ai^ffopiiate secretion signals may be incorporated into the expressed polypeptide. 
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The signals may be endogenous to the polypqjtide or they may be hctenologous 
signals. 

The polypeptide may be expressed in a modified form, such as a fusion 
protein, and may include not only secretion signals but also additional 
heterologous iimctional n^ons. In a further example, a region of additional 
amino acids» particulariy charged amino adds, may be added to &e N-tcmimus 
of the polypeptide to in^rove stability and persistence in the host cell, during 
purificaUon or during subsequent handling and storage. Also, as indicated, a 
fegion(s) also may be added to the polypeptide to faciiitate purification. Such 
regbns may be removed prior to final preparation of the polypeptide. The 
addition of peptide moieties to polypeptides to engender secretion or excretion, 
to improve stability and to facilitate purification, among othas, are familiar and 
routine techniques in the art. A preferred fusion protein comprises a heterologous 
region fiom immunoglobulin that is useful to solubili25e receptors. For example, 
EP A 0,464^33 {also, Canadian counterpart 2.045,869) discloses fusion proteins 
comprising various portions of constant re^on of immunoglobin molecules 
together witii another hmnan protein or part thereof In many cases, the Fc part 
in the fusion protein is thoroughly advantageous for use in therapy and diagnosis 
and thus results, for example, in improved pharmacokinetic properties (EP A 
0,232,262). On the other hand, for some uses it would be desirable to be able to 
delete the Fc part after the fusion protein has been expressed, detected and 
purified m the advantageous manner described. This is the case when FcportioD 
proves to be a hindrance to use in therapy and diagno^s, for example v/ben the 
fusion protein is to be used as antigen for immunizations. In drug discovery, for 
example, human proteins, such as. hIL-5, have been fused with Fc portions for 
the puipose of high-throughput screening assays to identify antagonists (for 
example, ML-5). Sec, D. Bennett et aL.Jounua of A^ecuhr Recognition SSZ^ 
58 (1995) and K. Johanson et a/.; The Jouma! of Biological Chemistry 
270(J6):9459'94n (1995). 

The endokine alpha protein can be recovered and purified fiom 
recombinant cell culnircs by wdWmown methods including ammonium sulfate 
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or cdiaool precipitation, add extraction, anion or cation exchange 
chromatography, phosphocellulose chromatography. hydrophoWc interaction 
chromatography, afiinity chroraatogf^y. hydroxylapatile chromatogr^hy and 
lectin chromatography. Most preferably, high pcrfotmancc liqirid 
diromatogfi^hy ("HPLC") is employed for purification. 

Polypeptides of Ae present invention inchide natuially purified products, 
products of chemical synthetic procedures, and products produced by 
recombinant techniques from a prokaiyotic or eukaiyotic host, including, for 
example, bacterial, yeast, highier plant, insect and mammalian cells. Depending 
upon die host en^)loyed in a recombinant producHon proceduie, the polypeptides 
of the present invention may be glycosylated or may be non-glycosylated. In 
addition, polypeptides of the mvenUon may also include an initial modified 
methionine residue, in some cases as a result of host-mediated processes. 

Ettdokine Alpha Poiypeptides and Peptides 

The invention further provides an isolated endokine alpha polypeptide 
having the amino acid sequence encoded by the deposited cDNA, or the amino 
acid sequence m HG. I (SEQ ID N02), or a peptide or polypeptide comprising 
a portion of the above polypeptides. The tenms "peptide" and "oligopeptide" are 
considered synonymous (as is commonly recognized) and each temi can be used 
interchangeably as the context requires to indicate a chain of at least two amino 
acids coupled by peptidyl linkages. The word "polypeptide" is used herein for 
chains containing more than ten amino acid residues. All oligopeptide and 
polypeptide fonnulas or sequences herein are written from left to right and in the 
direction fiom amino terminus to carboxy terminus. 

By •isolated" polypeptide or protein b intended a polypeptide or protein 
removed from its native envhonment For example, rccombinanfly producesd 
polypeptides and proteins expressed in recombinant host cells are considered 
isoUted for purposes of tiie invention as are native or recombinant polypeptides 
and proteins which have been substantially purified by any suitable technique 
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such as. for example, tbe one-step method described in Simtb and Johnson. Gene 
d7;3M0(m8). 

It will be recognized in the art that some aniino acid sequence of the 
cndokinc alpha polypeptide can be varied without significant effect of the 
structure or function of the protem. If such differences in sequence are 
contemplated, it should be remembered that there wiU be critical areas on the 
IHotein which determine activity. In general, it is possible to rq>Iace residues 
which forai the tcrtiaiy stnicturc, provided that residues performing a similar 
function are used. In other instances, the type of residue may be completely 
unimportant if the alteration occurs at a non-critical region of the protein. 

Tlius. the invention further mchides variations of the endokinc alpha 
polypeptide whidi show substantial endokine alpha polypeptide activity or which 
include regions of cndokinc alpha protein such as the protein fragments discussed 
betow. Such mutants include deletions, insertions, inversions, repeats, and type 
substitutions (for example, substituting one hydzophilic residue for another, but 
not strongly faydrophilic for strongly hydrophobic as a rule). Small changes or 
such "neutral" amino acid substitutions will generally have litUe effect on 
activity. 

Typically seen as conservative substitutions are the replacements, one for 
anotiier, among the aliphatic amino acids Ala. Val, Leu and lie; interchange of the 
hydroxy I residues Ser and Thr, exchange of the acidic residues Asp and Glu, 
substitution between the amide residues Asn and Cte, exchange of the basic 
rcadues Lys and Arg and replacements among the aromatic rendues Phe, Tyr. 

As indicated in detail above, furtfier guidance concerning which amnio 
acid changes are likely to be phenotypically silent (i.e., are not likely to have a 
significant detoerious effea on a function) can be found in Bowie, J.U., et al 
•Deciphering the Message in Protein Sequences: Tolerance to Amino Acid 
Substitutions.- Science 2^7.1306-1310 (1990). 

The polypeptides of the present invention include polypeptides having an 
ammo acid sequence as shown in FIG. 1 (SEQ ID N0:2) or as encoded by the 
deposited cDNA such as: the full-length protein, .the intracellular domain, the 
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transmcml»anc domain, and the extraccUalar domain, as weU as polypeptides 
which have at least 90% similarity, more preferably at least 95% similarity, and 
still more preferably at least 96%. 97%, 98% or 99% similarity to a polype^de 
described herein. Further polypeptides of the present invention inchidc 
polypeptides at least 80% identical, more preferably at least 90% or 95% 
identical, still more preferably at ^ 96%. 97%. 98% or 99% identical to a 
polypeptide described herein, and also include portions of such polypeptides with 
at least 30 amino acids and more preferably at least 50 amino acids. 

By "% similarity" for two polypeptides is intended a similarity score 
produced by comparing the amino acid sequences of the two polypeptides using 
the BESTHT program (Wisconsin Sequence Analysis Package, Version 8 for 
Unix. Genetics Computer Group. University Research Park. 575 Science Drive. 
Madison. WI 53711) and the defeidt settings for determming similarity. 
BESTFrr uses the local homology algorithm of Smith and Waterman, 
Moik 2:mAfi9 (1981), to find the best segment of similarity between two 
sequences. 

By a polypeptide having an amino acid sequence at least, for example, 
95% -identical- to a reference amino acid sequence of an endokine alpha 
polypeptide is intended that the amino acid sequence of the polypeptide is 
identical to the reference sequence except that the polypeptide sequence may 
include tip to five amino acid alterations per each lOO amino acids of die 
reference amino acid sequence of the endokine alpha polypeptide. In other 
words, to obtain a polypeptide having an amino acid sequence at least 95% 
identical to a reference amino acid sequence, up to 5% of the amino add residues 
in tiie reference sequence may be deleted or substituted with another amino acid, 
or a number of amino acids to 5% of the total amino acid residues in the 
lefiaencesequenceinaybeinsertedintotheiefefencesequc^ Tliese alterations 
of die reference sequence may occur at Uie amino or carixnty tcnrnnal positions 
of tiic reference amino acid sequence or anywhere between those teimina] 
positions, interspersed eitiier individually among residues in the reference 
sequence or in one or more contiguous groups within die reference sequence 
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As a piacdcai matter, whetlier any particular polypeptide is at leaa 90%, 
95V^%%. 97%. 98%ormidenHcal,o.fi« instance, the amim, acid seq^ 

*°'«'»FIG.l(SEQIDNO:2)ortotl,ean,i«>acidsequeaccencodedby 
««eposi«ed cDNA clone can te detenniiKd conv«nli<«al 

progranBsuchthcBESTTrrpniBimtWisooiisinSequenw . 

Version 8 for Unix. Genetics Ctoputer Grtwp. Univosity Research 
Science Drive. Madison. Wl 53711. When using BESTPIT or any other 
sequence alignment pn,gRmi to determine whether a panicular sequence is. for 
instance. 95% idenUcal to a reference sequence according to the present 
invention, the parameters are set. of coarse, such that the percentage of identity 
is calculated over the full length of the refe.««e amino acid sequence and that 

gaps in homology of up to 5% of the total mmiber of ainino add residues in the 
reference sequence arc allowed. 

Asdescribed in detail below.tbepolypepUdesofthep,escnt invention can 
be used to raise polyclonal and monoclonal antibodies, which ai« useful in 
diagnostic assays for detecting endokine alpha protein expression as described 
belowor as Bg(mistsandantagonistscapableofmhibilingendokine alpha protein 
Junction. Fnrther,suchpoIypep,idescanbeusedmtheyeasttwo*ybiid system 
to "capture" endokine alpha protein binding proteins which are also candidate 
agonist and antagonist according to the present invention. TTie yeast two hybrid 
system is described in Fields and Song, Nmwe 340:245-246 (1989). 

In aiiod»r aspect, the inveaion provides a peptide or polypeptide 
comprising an epitope-bearir^ portion of a polypeptide of the i«ve,«io„. The 
epitope of this polypeptide ponion is an immunogenic or antigenic epitope of a 
polypeptide of the invention. An "immw,ogenic epitope' isdefmed as apart of 
a protein that elicits an antibody response when the whole protein is the 
hnmunogen. "Hiese mununogenic epitopes are believed to be confmed to a few 
loci onthe molecule. On the other hand, a regiooofa protein molecule to which 
an antibody can bind is defined as an "antigenic epitope.' Tte nunAct of 
immunogenic epitopes of aprotein generally is less that, the immber of antigenic 
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epitopes- See, for instance, Geyscn. HM et ai. Proc. Natl. Acad Sd, USA 
*/:3998-40a2(1984)- 

As to the seleaion of pqrtides or polypeptides bearing an antigenic 
epitope fuc^ that contain a region of a protein molecule to vidiich an antibody can 
bind), it is weU known in that art that relatively short synthetic peptides that 
mimic part of a protdn sequence are routinely capable of eUciting an antisenim 
that reacts with the partially mimicked protein. See, for instance. Sutcliffc, J.G. 
ei aU Science 2]9:660^6 (1983). Peptides capable of eliciting protein-reactive 
sera are frequently represented in the primary sequence of a protein, can be 
characterized by a set of simple chemical rules, and are confined neither to 
immunodominant regions of intact proteins (i.e.. immunogenic epitopes) nor to 
the amino or carboxyl terminals. Peptides that are extremely hydrophobic and 
those of six or fewer residues generally arc ineffective at inducing antibodies that 
bind to the mimicked protein; longer, soluble peptides, especially those 
containing jmrfinc residues, usuaUy are eff^ Sutcliffee/o/., jwpra, at66I. 
For instance, 18 of 30 pqrtidcs designed according to diese guidelines, containing 
8-39 residues covering 75% of the sequence of the influenza vinis hemagglutinin 
HAl polypeptide chain, induced antibodies that reacted with the HAI protein or 
intact virus; and 12/12 pcpUdes from the MuLV polymerase and 1 8/1 8 fiora the 
20 rabies glycoprotein induced antibodies that precipitated the respective proteins. 

Antigenic q>itope-bearing peptides and polypeptides of the invention m 
therefore useful to raise antibodies, inchiding monoclonal antibodies, that Innd 
specifically to a polypeptide of the invention. Thus, a high proportion of 
hybridomas obtained by fusion of spleen cells from donors immunized with an 
antigen epitope-bearing peptide generally secrete antibody reactive with the 
native piotda Sutdiffe et oL, st^a, at 663. The antibodies raised by antlgemc 
cpitopc-beariog peptides or polypeptides are useful to detect the mimicked 
protein, and antibodies to different peptides may be used for tracking the fate of 
various regions of a protein precursor which undergoes posttranslational 
processing. Tbe peptides and anti-peptide antibodies may be used in a variety of 
qualitative or quantitative assays for the mimicked protein, for instance in 
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convelhion assays since it has been shown that even short peptides (e.g, about 

9 amino acids) can bind and di^Iace the larger peptides in immunopredpitation 
aaays. See.forinstance, Wilson.IA.«a/.,Ceff J7:767-778(19«4)at777. TTie 
anti-peptide antibodies of the invention also are useful for puriHcation of the 
mianckcd protem. for instance, by adsorption ctoomatogiaphy using-methods 
well known in the ait 

Antigenic cpitope-bearing peptides and polypeptides of the invention 
designed according to the above guidelines preferably contain a sequence of at 
least seven, mote preferably at least nine and most preferably between about 15 

10 abom 30 amfaM acids contained within the amino acid sequence of a 
polypeptide of the invention. However, peptides or polypeptides comprising a 
larger portion of an amino acid sequence of a polypeptide of the invention, 
containing about 30 to about 50 amino adds, or any lengdi up to and including 
the entire amino acid sequence of a polypqjtide of the invention, also are 
considered epiiope4>earing peptides or polypeptides of the invention and also arc 
usefitfforindudi^artibodiesthatreactwiththemimickcdprotein. Preferably, 
the amino acid sequence of the epiiope^Ksiting peptide is selected to pnwide 
substantial solubility in aqueous solvents (i.e, tiie sequence indudes telativdy 
hydrophiyc residues and highly hydrophobic sequences are preferably avoided); 
and sequences containing proline residues are particulariy preferred. 

Non-limiting examples of antigenic polypeptides that can be used to 
generate endokine-spedfic polyclmal and monoclonal antibodies indude: a 

polypeptide compiising amino add residues fiflm about 44 to about 158 in no. 
1 (SEQ ID Na2); a polypeptide comprising amino acid residues from Bbout 44 
to about 54 in FIG. I (SEQ ID N0:2); a polypeptide comprising amino acid 
•esidnes fiom about 57 to about 68 in FIG. 1 (SEQ ID N0:2); a polypeptide 
comprising amino add lesidues fiom about 69 to about 78 in FIG. 1 (SEQ ID 

NO:2kapolypeptide comprising amnio awi residues fiom about 94 to about 105 
in FIG. 1 (SEQ ID may. a polypqitide com|»ising amino acid residues fiom 
about 108 to about 132 in HG. 1 (SEQ ID N0:2); and a polypeptide comprising 
amino add teadues fiom about 148 to about l58faFIG. 1 (SEQIDN0:2). As 
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indicaied above, the inventors have determined that the above polypqrtide 
fragments are antigenic regions of the endokinc alpha protein. 

The cpitope-bearing peptides and polypeptides of the invention may be 
produced by any conventional means for making peptides or polypeptides 
ittcludiiigieconiKnamineansusingnucIcicaddm^^^ P^^. 
instance, a short epitope-beaiing amino acid sequence may be fused to a laiger 
polypeptide which acts as a canier during recombinant production and 
purification, as well as during immunization to produce aati-peptide antibodies. 
Epitope-bearing peptides also may be synthesized using knovw, methods of 
chemical synthesis. For instance, Houghten has described a simple method for 
synthesis of large numbers of peptides, such as 10-20 mg of 248 different 13 
residue peptides representing single amino acid variants of a segment of the HAl 
polypeptide v^ch were prepared and characterized (by ELISA-type binding 
studies) in less than four weeks. See, Houghten, RA., Proc Natl Acad. Scl USA 
52:5131-5135 (1985). This "Simultaneous Multiple Peptide Synthesis (SMPS)" 
process is further described in U.S. Patent No. 4.63U11 to Houghten ei al 
(1986). In this procedure the individual resins for the solid-phase synthesis of 
various peptides are contained in separate solvent-peimcable packets, enabling 
the optimal use of the many identical repetitive steps involved in solid.[Aase 
methods. A completely manual procedure allows 500- lOOO or more syntheses to 
be conducted simultaneously. Houghten a/., jt/pra. at 5134. 

Epitope-bearing peptides and polypqjtides of die invention are used to 
induce antibodies according to methods weU known in the at. See, for instance. 
Sutcliffe et al, supra, Wilson et al, suprax Chow, M. et al. Proc. Nail Acad 
ScL USA 52:910-914; and Bittle, FJ. et al.. 1 Gen. ViroL ^6:2347-2354 (1985). 
Generally, animals may be immunized with f^ec peptide; however, anii-peptide 
antibody titer may be boosted by coupling of the peptide to a macromolecular 
carrier, such as keyhole limpet hemocyanin (KLH) or tetanus toxoid. For 
instance, peptides containing cysteine may be coupled to carrier using a linker 
such as m-maleimidobenzoyl-N-hydmxysuccinimide ester (MBS), while odier 
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peptidcs may be coupled to earner using a moie general linking agent sudi as 
glutaraldeliyde. 

Animals such as rabbits, rats and mice are unmunized with either fiee or 
carrier-coupled peptides, for instance, by intraperitoneal and/or intradennal 
injection of emulsions containing about 100 jig peptide or earner protein and 
Freund's adjuvant. Several booster injections may be needed, for instance, at 
intervals of about two weeks, to piovide a useful titer of anti-pcptidc antibody 
which can be detected, for exan^le, by ELISA assay using free peptide adsorbed 
to a solid surface. The titer of anti-peptide antibodies in scrum ftom an 
immunized animal may be increased by selection of anti-peptide antibodies, for 
instance, by adsorption to the peptide on a solid support and elution of the 
selected antibodies according to methods well known m the art 

Immimogcnic epitope-bearing p^des of the invention, i.e., those pmts 
of a protein that elicit an antibody response when the whole protein is the 
immunogen, are identified according to methods known in the art. For instance, 
Cjeyscn ei al (1984), jwpra, discloses a procedure for rapid concuncnt synthesis 
on solid supports of hundreds of peptides of sufiBcicm purity to react in an 
enzyme-linked immunosorbent ass^. Imeraction of synthesized peptides with 
antibodies is then casfly detected without removing them from the support In 
this manner a peptide bearing an immunogenic epitope of a desired protein may 
be identified routinely by one of ordinary skill in the art. 

For mstance, the immunolo^cally important epitope in the coat protein 
of foot-and-mouth disease vinis was k)cated by Geysen er a/, with a resohitioD of 
seven amino acids by synthesis of an overlying set of all 208 possible 
hexapeptides covering the entire 213 amino acid sequence of the protein. Thai, 
a complete replacemem set of peptides in which all 20 amino acids were 
substituted in turn at every position within the epitope were synthesized, and the 
particular amino acids conferring specificity for die reactxm with amibody were 
determined. Thus, peptide analogs of the epitope-bcaring peptides of the 
invention can be made routinely by this method. U.S. Patent No. 4,708,781 to 
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Geyscn ( 1 987) fiinher describes this method of identifying a peptide bearing an 
immunogenic epitope of a deared protein. 

Further still, U.S. Patent No. 5.194,392 to Geyscn (1990) describes a 
general method of detecting or deteraiining the sequence of mooomers (amino 
acids or other compounds) which is a topological equivalent of the epitope (i.e., 
a "mimotope") which is compleroentmy to a particular paratope (antigen binding 
site) of an antibody of interest. More generally. U.S. Patent No. 4.433,092 to 
Geysen (1989) describes a method of detecting or determining a sequence of 
monomers which is a topographical equivalent of a ligand vAdch is 
complementary to the ligand binding site of a particular receptor of interest. 
SimUarly. U.S. Patem No. 5,480.971 to Houghten. R. A. et al (1996) on 
Pcialkylated Oligopeptide Mixtures discloses linear C.-CValkyl peralkylated 
oligopeptides and sets and libraries of such peptides, as well as methods ft^ using 
such oligopeptide sets and libraries for detenmniag the sequence of a peralkylated 
oligopeptide that preferentially binds to an acceptor molecule of interest. Thus, 
noa-peptide analogs of die epitope-bearing peptides of the invention also can be 
made routinely by these methods. . 

The piesent inventors have discovered that the endokine alpha protein is 
a 1 69 residue protein exhibiting three main structural domains. The intracellular 
domain was identified within residues from about 1 to about 1 7 in FIG. I (SEQ 
ID N0:2). The transmembrane domain was identified within residues from about 
18 to about 43 in HG. 1 (SEQ ID N0:2). The extracellular domain was 
identified within residues from about 44 to about 169 in FIG. 1 (SEQ ID N0:2). 
Thus, the invention further provides prefened endokine alpha protein fiagments 
comprising a polypeptide selected firom: the endokine alpha intiaccUular domain, 
the transmembiane domain and the endokine alpha extracellular domain. 

The cxtraoeUular domain of the endokine alpha protein can be combined 
with parts of the constant domain of immunoglobulins (IgQ), resulting in 
chimeric polypeptides. These fijsion protdns show an increased half-life in vrvo. 
This has been shown, e.g., for chimeric proteins consisting of the first two 
domains of the human CD4-polypeptide and various domains of the constant 
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regions of the heavy or light chains of mammalian immunoglobuiins (EP A 
394^7; Tiauneckcr et ai. Nature S3I:U^6 (1988)). Fusion proteins that have 
a disulfide-linked dimeric stnicture due to the IgG part can also be more efficient 
in binding and neutralizing the ligands than the monomeric extracellular domains 
alone (Fountoulakis eial., 1 Biochem. 270:3958-3964 (1995)). 

The entire disclosure of each document cited in this section on 
"Polypeptides and Peptides" is hereby incorporated herein by reference. 
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Endokine Alpha Relate Disorder Diagnosis 

Endokine alpha is a new member of the TOP family of cytokines. For 
cndokine alpha related disorders, it is believed that substantially altered 
(increased or decreased) levds of cndokine alpha gene expression can be detected 
in tissue or other cells or bodily fluids (e.g., sera, plasma, urine, synovial fluid or 
spinal fluid) taken from an individual^ having such a disorder, relative to a 
"standard" endokine alpha gene expression level, that is, the cndokine alpha 
expression level in tissue or bodily fluids fiom an individual not having the 
disorder. Thus, the invention provides a diagnostic method useful during 
diagnosis of an endokine alpha-related disorder, which involves measuring the 
expression level of the gene encoding the endokine alpha protein in tissue or. 
other cells or body fluid from an individual and comparing the measured gene 
expression level with a standard endokme alpha gene expression level, whereby 
an increase or decrease in the* gene expression level compared to the standard is 
indicative of an endokine alpha related disorder. 

By individual is intended mammalian individuals, preferably humans. By 
"measuring the expression level of the gene encoding the endokine alpha protein" 
is mtended qualitatively or quantitatively measuring or estimating the level of the 
cndokine alpha protein or the level of the mRNA encoding the endokine alpha 
protein in a first biological sample cither directly (c.g., by determining or 
estimating absolute protein level or mRNA level) or relatively (eg., by 
comparing to the endokine alpha protein level or mRNA level in a second 
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biological san^e). Preferably, the cndokine alpha protein level or mRNA level 
in the first biological sample is measured or estimated and compared to a standanl 
endokine alpha protein level or mRNA level, the standard being taken fixwn a 
second biological sample obtained &om an individual not having the disoider or 
being deterouned by averaging levels from a population of individuals not having 
a disoider involving endokine alpha. As will be appreciated In the art, once a 
standard endokine alpha protein level or mRNA level is knovra. it can be used 
repeatedly as a standard for comparison. 

By "biological sample" is intended any biological sample obtained from 
an individual, body fluid, cell line, dssue culture, or other source which contains 
endokine alpha protein or mRNA. As indicated, biological samples include body 
fluids (such as sera, plasma, urine, synovial fluid and spinal fluid) which contain 
secreted mature endokine alpha protein, or tissue sources found to express 
endokine alpha. Methods for obtaining tissue biopsies and body fluids fixjm 
mammals arc well krown in the art.^ Where the biological sample is to include 
mRNA, a dssue Mopsy is the preferred souree. 

The present invention is useful for diagnosis of various endokine alpha - 
related disorders in mammals, preferably hiunans, as similar to TNF-like 
disorders known in the art or as presented herein. These include disorders 
associated with immunomodulalion and inflammation, cell proliferation, 
angiogenesis, tumor metastases, apoptosis, sepsis and endotoxemia. 

Total cellular RNA can be isolated from a biological sample using any 
suitable technique such as the single-step guanidinium-thiocyanatc-phcnd- 
chloroform method described in Chomczynski and Sacchi, Anal Bibckem. 
;<J2;I56-159 (1987), Levels of mRNA encoding an cndobne alpha polypeptide 
are then assayed using any appropriate method. These include Northern blot 
analysis, SI nuclease mapping, the polymerase chain reaction (PCR). reverse 
transoiptioa in comWnation with the polymerase chain reaction (RT-PCRX and 
reverse transcription in combination with the ligase diain reaction (RT-LCR). 

Northern blot analysis can be performed as described in Haiada et al.. Cell 
<5J.303-312 (1990). Briefly, total RNA is prepared fiom a biological smple as 
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described above. For the NoTthcro blot, the RNA is denatured in an a])propriate 
buffer (such as g!yoxal/dimeth^ sulfoxide/sodium phosphate bufTer), sutgected 
to e^arosc gel electrophoresis, and transferred onto a nitrocellulose filter. After 
the RNAs have been linked to the filter by a UV linker, the filter is prehybridized 

5 in a solution containing fomuunide, SSC, Detthaidt*s solution, denatured salmon 

sperm, SDS^ and sodium phosphate buffer. Endokine alpha protem cDNA 
labeled accoidmg to any appropriate method (such as die ^^-muhiprinied DNA 
labeling system (Amersham)) is used as probe. After hybridization overnight, the 
filter is washed and exposed to x-ray fdm. cDNA for use as pixjbc according to 

10 the present invention is described in the sections above and will preferably at 

least IS bp in length. 

SI mapping can be performed as described in Fu^ha et aL Cell 49:^51- 
367 (1987). To prepare probe DNA for use in SI mapping, the sense strand of 
above-described cDNA is used as a template to synthesize labeled antisense 

15 DNA. The antisense DNA can thep be digest^.x^ng an appropriate restriction.. 

endonuclease to generate further DNA probes of a desired length. Such antisense 
probes are usefiii for visualizing i»otected bands corre^nding to the target 
mRNA (i.€L, mRNA encoding the endokine al(^ protein). Northern blot analysis 
can be performed as described above. 

20 Preferably, levels of mRNA encoding the endokine alpha protein are 

assayed using the RT*PCR method described in Makino et al. Technique 2:295- 
301 (1990). By this method, die radioactivities of the ''ampticons'' in the 
polyacrylamide gel bands are linearly related to the imtial concentration of the 
target mRNA. Briefly, diis method involves addmg total RNA isolated from a 

25 biological sample in a reaction mixture containing a RT.primer and appropriate 

buffer. After incubating for primer annealing, the mixture can be supplemented 
with a RT buffer, dNTPs, DTT, RNase mhibitor and reverse transcriptase. After 
incubation to adiieve revetse transcription of the RNA, the RT products are then 
subject to PCR using labeled primers. Alternatively, radier than labeling the 

30 primers, a labeled dNTP can be included in the PCR reaction mixture. PCR 

amplificalion can be performed in a DNA thermal cycler accordmg to 
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convcntional techniques. After a suitable number of rounds to achieve 
amplification, the PCR reaction mixture is electrophorwed on a poJyacrylamide 
gel. After diying the gel, the radioactivity of the appropriate bands 
(conesponding to the mRNA encoding the endokine alpha protein) is quantified 
using an imaging analyzer. RT and PCR reaction ingredients and condiUons. 

leagem and gd concentrations, and labeling methods are wU km>vm 
Variations on the RT-PCR method will be apparent to the skilled anisan. 

Any set of oligonucleotide primers which will amplify reverse transcribed 
target mRNA can be used and can be designed as described in the sections above. 

Assaying endokine alpha protein levels in a bioiogical sample can occur 
using any art-known method. Prefixed for assaying endokine 
in a biological sample are antibody-based techniques. For example, endokine 
alpha protein expression in tissues can be studied with classical 
imraunohistological methods. In these, the specific recognition is provided by the 
^"^^.^^ (Pob^<^^o^ or monoclonal) but the secondary detection system 
can utilize fluorescent, enzyme, or odier conjugated secondary antibodies. As a 
resuh. an immunohistologica] staining of tissue section for pathological 
examination isobtained. Tissues can also be extracted, c.g.. with urea and neutral 
detergent, for the liberation of endokine alpha protein for Westem-blot or dot/slot 
assay (Jalkanen, M., et al. J, Cell Biol lOL^l^m ( 1 985); Jalkanen, M., et al, 
1 Cell.BioL iCi;3087-3096 (1987)). In this technique, which is based on the 
use of cattonic solid phases, quantitation of endokine alpha protein can be 
accomplished using isolated endokine alpha protdnasastandard. Thistcchnique 
can also be applied to body fluids. With these samples, a molar concentratiqii of 
endokine alphaprotein will aid to set standard values of endokine alpha protein 
content for different body fluids, like serum, plasma, urine, synovial fluid, spinal 
fluid,ctc, ThenonnalappeaiBnceofendokinealphaproteinamouatscanthenbe 
set using vahies fipom healthy individuals, which can be compared to those 
obtained from a test subject 

Other antibody-based methods useful for detecting endokine alpha prolem 
levels include immunoassays, such as the en:qanc linked immunosorbent assay 
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(EUSA)aiidthcnK«oiinmtinoassay(RIA). For examine, cmbkineajpha pnrtem- 
specific monoclonal antibodies can be used both as an immunoadsoiteitt and as 
an cnzyme^labeled probe to detect and quantify the endokine alpha proteia The 
amount of endokine alpha protein pre&em in the sample can be calculated by 
reference to the amotmt present in a standaid preparation using a linear regression 
computer algorithm. Such an ELISA for detecting a tumor antigen is described 
hi lacobeU i et al,. Breast Cancer Research and Treatment 1 1: 1 MO (1 988). In 
another EUSA assay, two distinct specific monoclonal antibodies can be used to 
detect endokine alpha protein in a body fluid In this assay, one of the antibodies 
is used as the immunoadsorbent and the other as the enzyme-labeled probe. 

Tlxe above techniques may be conducted essentially as a "one-stcp" or 
"two-step" assay. The "one-step" assay involves contacting endokine alpha 
protein with iramobUized antibody and, without washing, contacting the mixture 
with the labeled antibody. The "two-step" assay involves washing before 

contacting the mixture witii the labeled antibody. Other conventional method 

may also be employed as suitable. It is usually desirable to immobHize one 
component of the assay system cm a si^it, thereby allowing other con^nents 
of the system to ht brought into contact with die conqsonent and readily removed 
from the sample. 

Suitable enzyme labels include, for example, those from the oxidase 
group, which catalyze the production of hydrogen peroxide by reacting with 
substrate. Glucose oxidase is particulariy prcfcired as it has good stability and 
its substrate (glucose) is readily avalable. Activity of an oxidase label aay be 
assayed by measuring the concentration of hydrogen peroxide formed by the 
25 enzymc-labded antibody/suhstxatc reaction. Besides enzymes, other suitable 

labels include radioisotopes, such as iodine ("^I. «'I), carbon (**C), sulfur (^*S). 
tritium indium {"»In), and technetium («-Tc), and fluorescent labels, such 
as fluorescein and ifaodamine, and biotia 

In addition to assaying endokine alpha protein levels in a biological 
30 sample obtained from an individual, endokine alpha protein can also be detected 

iff viw by imaging. Antibody labels or markers for in vivo imaging of endokine 
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alpha protcittiiichidc those detectab^^ P^^_ 
radiography, suitable labels include radioisotopes such as barium or cesium, 
which emit detectable radiaiion but are not overtly harmful to the subject 
Suitable markers forNMR and ESR include those with a detectable characteristic 
spin, sudi as deuterium, which may be iocoiporated into the antibody by labeling 
of nutrients for the relevant faybridoma. 

A eodokme alpha protein-specific antibody or antibody portion which has 
been labeled with an a9)propriate detectable imaging moiety, such as a 
radioisotope (for example, ^^cX a radioopaque substance, or a 

material detectable by nuclear magnetic resonance, is introduced (for example, 
paicntcrally, subcutaneously or intrapcritoneally) into the mammal to be 
examined for a disorder. It will be undeistood in the art that the sitc of the 
subject and the imaging system used will determine the cpiantity of ima^ 
moieties needed to produce diagnostic images. In the case of a radioisotope 
. _ mkty^ for a human subject, the quantity of radioacttyityjpjected wiU nonnally 
iangcfromabout5to20millicuriesof»^c. TTie labeled antibody or antibody 
portion win then preferentiaUy accumulate at the location of cells which contain 
endokine alpha protein, v/wo tumor imagmg is described in S.W.Buichiele/ 
al., "hnmunophamiacokinetics of Radiolabeled Antibodies and Their Poitions" 
(Chapter 13 in Tumor Imaging: The Radiochemical Detection of Cancer, 
Burchiel, S.W, and Rhodes, B.A. eds., Masson Publishmg Inc. (1982)). 

Endokmealpha^TOtcinspecifcantibodicsforuseintiicpicK^ 
can be raised agamst the intact endokine alpha protein or an amigenic 
portion thereof, which may presented together with a carrier protein, sudi as an 
albumin, toananhnai system (such as rabbit or mouse) or, if It is kmg enou^ (at 
least about 25 amiiu) adds), without a carrier. 

Asused herdn,dieteim "antibody" (Ab) or "monoclonal antibody- (Mab) 
is meant to include intact molecules as weU as antibody portions (such as, for 
example. Fab and F{ab*)2 portions) w^ich are capable of specifically binding to 
30 cndokine alpha protem. Fab and F(ab')2 portions lack the Fc portion of intact 

anUbody, clear more rapidly fixmi the circulation, and may have less non-^ific 
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tissue binding of an intact antibody (Wahl et aL J. Nucl Med 2«1M25 
(1983)). Thus, these portions are preferred. 

The antibodies of the present invention may be prepared by any of a 
variety of methods. For example, cells expressing the endokine alpha protein or 
an amigemc portion thereof can be administered 

ftcpiDductionofseracontainingpoIyclonalamibodics. In a preferred method, 
a preparation of endoldne alpha protem is prepared and purified as described 
abovetorenderitsubstantiallyfireeofnatural contaminants. Such a preparation 
is then introduced into an animal in order to produce polyclonal antisera of 
greater specific activity* 

In the most prefened method, the antibodies of the present invcmion are 
monoclonal antibodies (or endokine alpha protein binding portions thereof). 
Such monoclonal antibodies can be prepared using hybridoma technology (see, 
€,g.. Colligan, Current Protocols in Immunology, Wiley Intcrscicnce, New York 
. . ^ Laboratory Manual, Ois. 6-9, Cold 

Spring Harbor Pies!^ Cold Spring HariK)r,N.Y. (1988); Ausubcl, infra, at Chapter 
I K these references entirely incorporated herein by reference). 

In general, sudi procedures involve immunizing an animal (preferably a 
mouse) with an endokine alpha polypeptide antigen or with an endokine alpha 
polypeptide-expressing cell. Suitable cells can be recognized by their capacity 
tobindantiHaidokit«ali*apioleinantibody. Such«^ 
suitable tissue culture medium frg.. Earic's modified Eagle's medhim 
si^plemented with 10% fetal bovine serum (inactivated at about 
supplemented with about 10 pg/l of nonessential amino acids, about 1.000 U/ml 
of penicillin, and about 100 Mg/ml of streptomycin). The splenocytes of such 
mice are extracted and fused with a suitable myeloma cell line. Any suitable 
myeloma cell line may be employed in accordance with the present invention 
(e.g., parentmyeiomaceli line (SPjO), available fiom the American Type Cuhure 
Collection (ATCC) (Rockvillc. Maryland, USA)). After fusion, the resulting 
hybridoma cells arc selectively maintained in HAT medium, and then cloned by 
limiting dilution as described by Wands et aL, Gastroenterology 50:225-232 
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(1981);Harl<«v&b»e./«/f^fl. Chapter?. TtelvbridomaceDs obtained thwwgh 
such a selection are then assayed to identify clones which secteie antibodies 
capable of binding the endokine alpha antigen. 

. Aternativefy, additional antibodies capable of binding to the endokine 
alphaptolein antigen may be produced iaatwo^pRK»dtwthn)u 
ofanti-idiotypicantibodies. Such a method makes use ofthe feet that antibodies 

are themseh^es antigens, and dwrefore it is possible to obtain an antibody which 
binds to a second antibody. In accoidance with this method, endokine alpha 

protein spedlicantiTxKfiesare used to iinmioiizc an aniinal, preferably 

The splenocytes of such an animal are then used to produce hybridoma cells, and 
the hybridoma cdb are screened to identify clones which produce an antibody 
whose ability to bind to the endokine alpha protein-specific antibody can be 
blocked by the endokine alpha protem antigen. Such antibodies comprise ami. 
idiotypic antibodies to the endokine alpha protein-specific antibody and can be 

^ nnmunijie an antmal » indw* fomiation of further endokine aljriba 

protein-S3>ecific antibodies. 

It will be appreciated thai Fab and F(ab% and other portions of the 
antibodies of the present invention may be used accorfing to the methods 
disclosed herein. Such portions are typically produced by proteolytic cleavage. • 
using en:qrmes such as papain (to produce Fab portions) or pepsin (to produce 
F(ab},poitions). Alternatively, endokine a^ha protein-binding portions can be 
produced through the qipUcation of recombinant DNA technology or tiitou^ 
syudietic chemistry. 

Where rnvfvo imaging is used to detect enhanced levels of endokine alpha 
protein for diagnosis in humans, it may be preferable to use "humanized" 
chimericmonockmalantifaodies. Such antibodies can be produced using genetic 
constructs derived from hybiidoma cells producing the monoclonal antibodies 
described above. Methods for producing dummc antibodies are known in the 
art. See, for review, Morrison. Science 229.1202 (1985); Oi «r <ii, KoTechmgties 
4:2U (1986); CaWlly e, aL, U.S. Patem No. 4,816.567; Taniguchi et aL EP 
171496; Moniscnaot, EP 173494; Neube,ger««/.. WO 8601533; Robinson 
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eial., WO 8702671; Boiiliannc €/a/., Naiure 312:643 (1984); NeuboBere/a/.. 
Nature SJ4:26${m5y 

Further suitable labels for the endokinc alpha protein-spccific antibodies 
ofthcpresentinvaitionaitpfovidedbelow. Examples of suitable enzyme labels 
inchidc malate dchydn^cnasc. staphylococcal nuclease. delta-5-stcn>id 
isomemse. ycast^cohol dehydrogenase, aipha^yccrol phosphate 
dehydrogenase, triose phosphate isomciase, peroxidase, alkaline phosphatase, 
asparaginase, glucose oxidase, beta-gaiaciosidase. ribonuclcase, urease, catalase! 
glacose-6-phosphate dehydrogenase, glucoamylase. and acetylcholine esterase. 

Examples of suitaWc radioisotopic labels include ^H, "'In, '^i, laij 
^,'^C.^K;r.^o.«^«Fe.«Se,««^'^,«Cu.'"Ci.'»^^ 
etc. •''Inand^'-Tcaieprcfeiiedisotopeswhciemvivoin^ 
avoids the problem of dchalogenation of the '^l or »»Mabeled monodonal 
antibody by the liver. In addition, this radionucleotide has a more fevoiable 
gamma emission energy for imagmg (Perkins eial., BurU NucL Med 70:296- 
301 (1985); Cftrasquillo et a/.. J. Nucl Med 25:28N287 (1987)). For example, 
"'In coupled to monoclonal antibodies with l-(p-isolhiocymiatoben2yl)-DPTA 
has shown little uptake in non-tumorous tissues, parttculariy the liver, and 
therefore enhances specificity of tumor localization (Esteban et ai, J. Nucl Med 
2*:861.870(1987)). 

Examples of suitable non-radioactive isotopic labels include '^Gd, "Mn. 
••*Dy.«Tr,and»Fc. 

Examples of suitable fluorescent labels include an »«Eu label, a 
fluorescein label, an isothiocyanate label, a rhodamfaic label, a phycoaythrin 
label, a phycocyanin label, an allophycocyanhi label, an o-phthaldehydc label, 
and a fiuoiescamine label. 

Examples of suitable toxin labels include diphtheria toxin, ricin, and 
cholera toxin. 

Examples of chemilumincsccnt labels include a luminal label, an 
isoluminal label, an aromatic acridinium ester label, an tmicfazole label, an 
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ecridinium salt label, an oxalate ester label, a lucifcrin label, a lucifciase label, 
and an aequorin label. 

Examjrfes of nudear magnetic tesonancecontrastingagmtsin^ 
metal midet such as Gd, Mit, and Fe. 

Tyiacaitedauques for blading the above-described labels to antibodies 
are piovided by Kennedy « at (C»»i Cfcim: ^£to 7ft 1 -3 1 (1 976)X and Schurs e, 
al (Clin. Chun. Am &1.\J>» (im)). aupfing techniques mentioned in the 
latter are the gluiaialdehyde method, dte periodate method, the dimaWmidc 
method, the ra-maleimidobenzyl-N-hydroxy-succinimide ester method, all of 
which methods are incoipotated by reference herein. 

Chromosome Assays 

The nucleic acid molecules of the present invcmion are also valuable for 
chnmiosome identification. Xht sequence is specifically targeted to and can 
hybridije with a particular location on an individual human chromosome. 
Moieovcr. there is a current need for identifying particular stes «, the 
chromosome. Few chromosome maikmg reagents based on actual sequence data 
(repeat polymoiphisms) are presently available for maiUng chiwnosomal 
location. The mapping of DNAs to chromosomes accoiding to U.e present 
invention is an important fiia step in couelating tiiose sequences* whh genes 
associated with disease. 

In certain prefened embodiments in tiiis legaid. the cDNA herein 

disdosedisusedtodoaegenomicDNAofanendokinealiAaproteingene. Hus 
can be accomplished using a variety of well known techniques and libraries. 
«*idigeperaUyareavaiIablecommenaally. TTm genomic DNA then is used for 
in situ chromosmne mapping using well known techniques for this pmpose. 
Typically.maccoidanKwitii routine proceduiesfeclBomosoniemapping.s^ 

trial and enor may be necessary to identify a genomic probe that gives a good ui 
situ hybridization signal. 
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In some cases, in^Idhion, sequciK»» can be 
prq^aring PGR priineis (preferably 15-25 bp) fiom the cDNA. Computer anal3fsis 
of the 3' untranslated region of the gene is used to rapidly select primeis that do 
not span more than one exon in the gcnwnic DNA, thus complicating the 
anq)iificationpioccss- TTiese primers are then used for PGR screening of som^^ 
ccU hybrids containing individual human diromosomes. Only those hybrids 
containing the human gene corresponding to the primer will yield an amptificd 
portion. 

PGR mapping of somatic cell hybrids is a rapid procedure for assigning 
aparticular DNA to a particular chromosome. Using the present invention with 
the same oUgonudeotide primers, sublocaiization can be adiieved with panels of 
portions from jq)ecific chromosomes or pools of large genomic cicmes in an 
analogous mamier. Other mapping strategies that can similarly be used to map 
to its chromosome include in situ hybridization, prescrecning with labeled flow- 
sorted chromosomes and preselection by hybridization to construct chromosome 
specxfic-cDNA libraries. 

Fluorescence in sUu hybridization ("FISH") of a cDNA done to a 
metaphase chromosomal ^ead can be used to provide a pr«dse duomosomal 
location in one stq). TOs tedmique can be used with probes fiom the cDNA as 
short as 50 or 60 bp. For a review of this technique, see Vcima ei al. Human 
Chromosomes: A Manual of Basic Techniques, Pcrgamon Press, New York 
(1988). 

Once a sequence has been trapped to a precise chrmm)somal location, the 
physical position of the sequence on the duomosome can be correhrtc;^ with 
genetic map data Sudi data are found, for exan^le, in V. McKusicJc, Mendelian 
IrharUance in Man, available on-line through Johns Hopkins University. Welch 
Medical Library. The reiationdiip between genes and diseases that have been 
mapped to the same chromosomal region are then identified through linkage 
analysis (coinhcritancc of j^ically adjacent genes). 

Next, it is necessary to detenninc the differences in the cDN A or genomic 
sequence between affected and unaffected individuals. Ifa mutation is observed 
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in some or all of the affected individuab but not in any noimal individuals, then 
fte mutation is likely to be the causative agent of the disease. 

With cunent itsolution of physical mq)pi„g and generic mapping 
techniques^acDNApiecisebf localized toachomosonal^^^ 

thediseasecoaH be oneofb«««n 50 and 500 potential causative 
assumes 1 negabase mqiptng resolution and one gene per 20 kb). 

EndoUne Alpha Protau ondAnfibtHfy Therapf 

As imlicatedabove,TTgF is noted for ilspio-inflamniatoiy actions whic^ 
result in tissue mjuiy, such as induction of piocoagulant activity on vascular 
endothelial cells (Pobcr, J.S. tt al.. J. ImmunoL 136A6tO (1986)X incieased 
adherence of neutrophils and lymphocytes (Pober. J.S. et al.. J. Immunol. 
ii*J319 (1987)X and stimulation of the release of platelet activwing &ctor ftom 
macrophages, neutrophils and vascular endothelial cells (Camussi, G. el aL, J, ' 
Exp. Med. 7(55:1390 (1987)). Reili^ evidence impKcales INF in the 
pathogenesis ofmanymfcctionsCCBrami. A. er ail, bnrnmoL Todiv9ai{l9iXfi, 
immune disonters, neoplastic pathology, e.g., in cachexia accompanying some 
malignancies (Olift A. ei al. Cell 50:555 (1987)), and in autoimmune 
paflwlogies and grafi-veisus host pathology (Piguet. P.-F. et al.. J. Exp. Med. 
y«:1280(1987)). A mmiberofstudies have suggested AatTNF is an important 
mediator of the cachexia in cancer, infectious pathology, and in other catabolic 
stales. 

Thus, the endokine alpha protein of the present mvention can be used for 
tumor targeting, preferably, after conjugation vrith radioisotypes or cytostatic 

dii«s(GnissandlW.l«oarf«5r«;:3378.3404(1995)). Endokine alpha can 
be used in patients ^th mdanom. and sareoma for tamor regression and 
extension of patient life span through a local injection or used in isolated linrii 
perfasion(AggarwalandNatarajan.£u/-. Cytokine Netw. 7(2;.92-|24(1996)). 

The endokine alpha of the present invention can also have a thet^jeutic 
role in qiecific situaitons. for example, activity against viral, bacterial, yeast. 
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fiingal, and other in^ons (including toxoplasma gondii, schistosoma mansoni, 
listeria monocytogens and BCG). These effects of cndokinc alpha can be indirect 
and thus preferably, mediated through activation of macrophages, eosinophils, 
fibroblasts, or neutrophils. 

TNF is also, thought to play a central role in the pathophysiological 
consequences of Gram-negative sepsis and endotoxic diock (Michie. HLR. er a/., 
Br. J. Surg. 76:670^11 (1989); Debcis, IMM. et al. Second Vienna Shock 
Forum, p.463^66 (1989); Simpson, S.Q. etai.. Crit Care Qin, 5:27-47 (1989)X 
including fever, malaise, anorexia, and cadiexia. Endotoxin is a potent 
monocyte/macrophage activator which stimulates production and secretion of 
TNF (Kombluth, SX er al, J. Immunol 757:2585.2591 (1986)) and other 
cytokines. Elevated levels of circulating TNF have also been found in patients 
suffering from Gram-negative sepsis (Waagc, A. et al. Lancet 7:355-357 (1987); 
Hanunerle, AJ. etal. Second Vienna Shock Forum p. 715-718 (1989); Debets, 
J.M.H. et al, Crit, Care Med, 77:489-497 (1989); Calandra, T. et al„ 1 Infec. 

Neutializing antiscra mAbs to TNF have been shown in mammals od^ 
than man to abrogate adverse phaysiological changes and prevent death after 
lethal challenge in experimental endotoxemia and bacteremia. This effect has 
been demonstrated, e.g., in rodent lethality assays and in primate pathology 
model systems (Mathison,"j.C. et c/., J. Qin. JnvesL ^7:1925-1937 (1988); 
Bcutler, B. et aL Science 229',%^%1\ (1985); Tiacey, KJ. et al. Nature 
5J^?:662-664 (1987); Shimamrto. "i.etal, Immunol Lett 77:311-318 (1988); 
Silva. A.T. e/fl/.. J, Infect. Dis, I62A2U427 (1990); Opal, S.M. etal, J, Irtfect, 
Dis. y<J7:l 148-1 152 (1990); Hinshaw, LB. et al, Circ. Shock 50:279-292 
(1990)). To date, experience with anti-TNF mAb therapy in humans has been 
limited but Aows beneficial therapeutic results, e,g., in arthritis and sepsis. See, 
e.^,Eltiott,MJ.e/a/., BainieresOin,JOiewnatoL9:633'5H}99S); Feldmann 
M, et al. Ann, N. Y. Acad Sci USA 7(56:272-8 (1995); van dcr Poll, T. et al. 
Shock 3:M2 (1995); Wherry et ai., Crit. Care, Med 27:8436-40 (1993); Tracey 
KJ:,£/fl/.. Crit. Care Med 21 'S4\S'22(i993), 
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As eodokine alpha is believed to exhibit many of the Ivological dfects of 
TNF, the present invention is fijrthcr directed antibody-based thei^xes which 
involve administering an anti-endokine alpha antibody to a mammalian, 
preferably human, patient for treating one or more of the above-described 
disorders. Meftods for producmg anti^ndokine alpha polyclonal and 
monoclonal antibodies are desmbed in detail above. Such antibodies may be 
provided in pharniaceutically accq)table compositions as known in the art or as 
described herein. 

A summary of the ways in which the antibodies of the present invendon 
may be used dierapeutically includes binding endokine alpha locally or 
systemically in the body or by direct cytotoxicity of the antibody, e.g., as 
mediated by complement (CDC) or by effector cells (ADCC). Some of these 
approaches are described in more detail below. Aimed with the teachings 
provided herein, one of ordinary skill in the art will know how to use die 
antibodies of die present invention for diagnostic, monitoring or thcmpeutic 
purposes without undue experimentatioa 

The phannaceutical compositions of the present invention may be 
administered by any means that achieve their intended purpose. Amounts and 
regimens for the administration of antibodies, Uidr fragments or derivatives can 
be determined readily by those with ordinary skill in die clinical art of treating 
TNF-related disease. 

For example, administration may be by parenteral, subcutaneous, intra- 
venous, intramuscular, intraperitoneal, transdeimal. or buccal routes. 
Alternatively, or concurrently, administration may be by die oral route. Hic 
dosage administered will be dependent upon the age, health, and weight of the 
recipient, kind of ooncuirem treatment, if any. frequency of treamicnt, and the 
nature of the effect desired. 

Composhions within the scope of this invention inchide afl compositions 
wherein the antibody, fragment or derivative is contained in an amoum effective 
30 to achieve its intended purpose. While individual needs vary, detemiination of 

optimal ranges of cfifective amounts of each component is within the skill of the 
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art. The effccrive dose is a function of the individual chimeric or monoclonal 
antibody, die presence and nature of a conjugated therapeutic agent (see below), 
the patient and his clinical status, and can vaiy from about 10 ^g/kg body weight 
to about 5000 mg/kg body weight The preferred dosages comprise 0.1 to 500 
mg/kgbodywt. 

In addition to the pbamiacologically active compounds, the new 
pharmaceutical compositions may contain suitable pharmaceutically acceptable 
carriers comprising excipients and auxiliaries which facilitate processing of the 
active compounds into preparations which can be used phamaccutically. 
Preferably, the preparations, contain from about 0.0 1 to 99 percent, preferably 
from about 20 to 75 percent of active compound(s), together with the excipicnt 

Similarly, preparodons of an endokine alpha antibody or fiagmem of the 
present invention for parenteral administration, such as in detectably labeled fonn 
for imaging or in a free or conjugated forai for therapy, include sterile aqueous 
ornon-aqueoussohitions,suspenMons,andemuJsions. Examples of non-aqueous 
soWents are pn^Ieoe glycol, polyediyiene glycol, vegetable oil such as olive oil, 
and injectable org^c esters such as ediyloleate. Aqueous canietsindude water, 
alcoholic/aqueous solutions, emulsions or suspensions, including saline and 
buffered media, parenteral vehicles including sodium chloride solution, Rmger*s 
dexux>se. dextrose and sodium chloride, lactated Ringer's, or fixed oils. 
Intravenous vehicles include fluid and nutrient leplenisheis, such as dwse based 
on Ringefs dextrose, and the like. Preservatives and other additives may also be 
present, such as, for exantple, antimicrobials, anti-oxidants, chelating agents, and 
inert gases and the like. Sec, generally. Remington's Pharmaceutical Science, 
1 6th cd.. Mack Publishing Co., Easton, PA, 1980. 

In particular, the antibodies, fragments and derivatives of the presem 
invention are useful for treatmg a subject haviug or developing endokine alpha 
related disorders as described herein. Such treatmem comprises paicnteraliy 
administering a smglc or multiple doses of the antibody, fiagment or derivative, 
or a conjugate thereof 
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The antibodies of tills invention may be advantageoosly utilized in 
- wmbinationwithothermonoctenalwchhnericanUTjodies.orvwA 
or hemopoietic growth factors, etc.. which serve to mcrease the mnnber or 
activity of effector cells which iitteract with the antibodies. 

Since dicuiating concentiaians of endokine alpha (like Tiff) tend to be 
extremely low. in the range of abottt 10 pgtol in noihseptic individnals. and 
reaching about 50 pgAnl in septic patients and above 100 pgAnl in the s^is 
syndrome for TNF (Hammerfe. A.F. el aL, 1989. supra) or may be only be 
detectable at sites of endokine alpha-ielated disorders, it is pwfened to use high 
afBnity andtor potent m vh« endokine alpha-inhibiting and/or neutnilizing 
antibodies, fiagmenls or regions tiieieof. for both endokine alpha iimnunoassays 
and timpy of endokine lelated disorders. StKh antibodies, fragments, or 
regions, will prrfciably have an affinity for human endokine alpha, nqiressed as 
Ka. of at least 10" M'. more preferably, at least lO'M'.suchasSX IO»M-'.« 
X lO* M'. 2X WW, 4 X lO* M'. 6 X M", 8 X ICM'. 

Prefened for human thetapetttic use aie high a£Bnhy murine and 

muiine<hunianorhnman/humanchhnericantibodies,andfiaBments.iegiMs and 
derivatives having potem m vivo endokine-inWbitingand/or neutralizing activity, 
according to the present invention, e.g., that block endokine-induced lL-1, IL^ 
or TNF secretion, procoagulant activity, expression of cell adhesion molecules 

such as ELAM-l and ICAM-1 and mitogenic activity, in vivo, in sim. and in 
vitro. 

Having generally described the invention, the same wiU be more readily 
understood by reference to the following examples, v/bidi are provided by way 
of illustration and are not intended as limitij^. 
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Examples 

Example J: Expression and Pmykadon of MmreEndokln^ 
inEcoii 

The DNA sequence encoding the mature cndokine alpha protein in the 
dqwsited cDNA clone is ampJliicd using PC31 oJigonucleotide primeis specific 
to the amino tenninal sequences of the' cndokine alf^a protein. Additional 
nucleotides containing restriction sites to fadlhate cloning were added to the 5* 
and 3' sequences, respectively. 

The y oligonucleotide primer had the sequence GCG CCA Tfin CTA 

AGTTTG GAC CAT(SEQIDN0:5) containing the undcriinedATco I restriction 
site. 

The 3* primer had the sequence GCG AAGCTJ TCA AGT CTC TAG 
GAG ATG (SEQ ID N0:6) containing the underlined HindllL restriction site. 

The restriction sites are convenient to restriction enzyme sites m the 
bactoial expression vector pQE60. which is used for bacterial ejqsession in 
Ml5Aq)4 host cells in these examples. (Qiagen» Inc.^ Chatsworth. CA, 91 3 11). 
pQEdO encodes ampicilHn antibiotic resistance CAm^) and contains a bacteria! 
origin of replication C'ori"), an IPTG inducible promoter, a ribosome bindmg site 
("RBS^X a 6-His tag and restriction enzyme sites. 

The amplified endoiune alpha protein DNA and the vector pQE60 both 
arc digested with Ncol and HindlH and the digested DNAs are then ligated 
together. Insertion ofthecndcOdncalphiprDicitt DNA into the rcs^ 
vector places the cndokine alpha protein coding region downstream of and 
opeiably linked to the vector's IPTG-inducible promoter and in-ftame with an 



The ligation mixture is transformed into competent £ coU cdls using 
standard procedures. Such procedures are described in Samteook ei aL. 
Molecular Cloning: A Laboratory Manual, 2nd Ed.; Cold Spring Harbor 
Uboratory Press, Cold Spring Harbor, N.Y. (1989). E. coH strain M15Acp4, 
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containing multiple copies of the plasmid pREP4, whic^ 
and confers kanamycin resistance ("Kan'"), is used in cairying out the illusHativc 
example described here. This strain, which is only one of many that are suitable 
for expressing endokine alpha protein, is available commcrciaUy fiom Qiagen. 

Tiansfbnnants are identified by their ability to grow on LB plates in the 
presence of ampictllin and kanamycin. Plasmid DNA is isolated from icsistant 
colonics and the identity of the cloned DNA confinned by restriction analysis. 

Clones containing the dcshed constructs are grown overnight C*0/hr) in 
liquid culture in LB media supplemented with both ampiciUin (J 00 Mg/ml) and 
kanamycin (25 Mg/mt). 

The 0/N culture is used to inoculate a large cuhuie, at a dilution of 
approximately 1:100 to 1:250. TTie cells are grown to an optical density at 
600 NM ("OD600-) of between 0.4 and 0.6. IsopropykB-D- 
thiogalactopyranoside (-IPTCT) is then added to a final concentration of 1 mM 
toiwhicetrmisOTptofi^ 

lad repressor. CeHs subsequently are incubated farther for 3 to 4 hom. Cells 
then are harvested by ccntrifugation and disrupted, by standard methods. 
Inclusion bodies are purified from the disrupted cells using routme collection 
techniques, and protein is solubilized from the inclusion bodies into 8M urea. 
The 8M urea solution containing the soIubUized protein is passed over a PD-1 0 
column m 2X pho^Aatc-buffered saline CPBS"), thereby removing the urea, 
exchanging the buffer and refolding the protwn. The protein is purified by a 
finther step of chromatography to remove endotoxin. Then, it is sterile filtered. 
The sterile filtml protein preparation is stored in 2X PBS. 

Exan^le 2: aoniitg and Expression of Mature Endokine Alpha in a 
Bttcidcvina Expression System 

The cDNA sequence encoding the entire endokine alpha protein in the 
deposited clone is amplified using PCR oligonucleotide primers corresponding 
to 5* and 3' regions of the gene. 
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Thc 5' primer has the setiuence GC GOA TCQ CGA GAC TGC TAA 
GGA GCC (SEQ ID N0:7) containing the imderiined ^oiwHl restriction aj^me 
site and containing a sequence compJementaiy to that encoding a portion of the 
endokine alpha protein in FIG. J . 

The 3' primer has the sequence GC GGA TCC CTA GGA GAT GAA 
TTG GGG ATTTO (SEQ IDNO:S) containing the underiined AwiHI restriction 
site and containing a sequence complementaiy to that encoding a portion of the 
endokine alpha protein in FIG. I . 

The amplified fragment is isolated from a \% agarose gel using a 
commercially available kit ("Geneclean/ BIO 101 Inc., La JoIIa, Ca.). TTie 
fragment then is digested with Bamm and again Is purified on a 1% agarose gel. 
This fiagmcnt is designated herein F2. 

The vector pA2.GP is used to express the endokine alpha protein in the 
barulovirus expression system, using standard methods, as described in Summers 
et al, A Manual of Methods for Baculovirus Vectors and Insect Cell Culture^. 
Procedures^ Texas Agricultural Experimental Station Bulletin No. 1555 (1987). 
This e)qiression vector contains Ac strong polyhcdrin promoter of the 
Aulogrqfha califomica nuclear polyhedrosis virus (AcMNPV) followed by 
convenient restriction sites. The signal peptide of AcMNPV gp67, including the 
N-terminal methionine, is located just upstream of a BamHI site. The 
polyadcnylaiion site of the simian virus 40 (' SV40") is used for efficient 
polyadenylation. For an easy selection of recombinant vlius, the bcta- 
galactosidase gene from £ coli is insetted in the same orientation as the 
polyhedrin promoter and is followed by the polyadenylation signal of the 
polyhedrin gene. The polyhedrin sequences are flanked at both sides by viral 
sequences for cell-mediated homologous recombination with wild-type viral 
DNA to generate viable virus that express the cloned polynucleotide. 

Many other baculovirus vectors could be used in place of pA2-GP. such 
as pAc373. pVL941 and pAcIMl provided, as those of skiU readily will 
appreciate, that construction provides appropriately located signals for 
transcription, translation, trafficking and the like, such as an in-frame AUG and 
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a signal peptide, as requirei Such vectors are described in Luckow et aL, 
Virology 170: 31-39, among othas. 

The plasmid is digested with the restriction enzyme Xbal and then is 
dephosphoiylated using calf intestinal phosphatase, using routine procedures 
known in the ait TTic DNA is then isolated from a 1% agarose gel using a 
commercially available kit rGencclcan" BIO 101 Inc., U Jolla. Ca.). This 
vector DNA is designated herein "V2" 

Fragment F2 and the dephosphoiylated plasmid V2 are ligated together 
with T4 DNA ligasc. Rcoli'mm cells are transfomied with Ugation mix and 
spread on culture plates. Bacteria are identified that contain the plasmid with the 
human endokine alpha gene by digesUng DNA from individual colonies using 
Xbal and then analyzing the digestion product by gel electrophoresis. The 
sequence of the cloned firagment is confmned by DNA sequencing. 

5 ng of the plasmid is co-transfected with 1.0 Mg of a commercially 
available linearized baculovirus DNA .("BaculoGold?- baculovmis DNA", 
Pharmingcn, San Diego, CA.X using the Upofection method described by Feigner 
ct aI.,Proc Natl. Acad. Sci. USA 84: 7413-7417(1987). iMgofBaculoGoldTM 
virus DNA and 5 pg of the plasmid are mixed hi a sterile well of a miciotiter 
plate containing 50 pi of serum-free Grace's medium (Life Technologies hic^ 
Gaithcrsburg. MD). Afterwards 1 0 pi Lipofectin plus 90 pi Grace's medium are 
added, mixed and incubated for 15 minutes at room temperature. Then the 
transfcction mixture is added drop-wise to Sf9 insect cells (ATCC CRL 1711) 
seeded in a 35 nmi tissue cultuie plate with 1 ml Graced medium witf^^^ 
The plate is rocked back and forth to mix the newly added solution. The plate is 
then incubated for 5 hours al 27»C. After 5 hours the transfection solution is 
removed ftom the plate and 1 ml of Grace's insect medium supplemented with 
10% fetal calf serum is added. The plate is put back into an incubator and 
cultivation is continued at 27'*C for four days. 

After four days the supernatant is collected and a plaque ass^ is 
performed, as described by Summers and Smith, cited above. An agarose gel 
with "Blue Gal** (Ufe Technologies Inc.. Gaithcrsburg) is used to allow easy 
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idenUfication and isolation of gal-cxprcssing clones, which produce blue-stained 
plaques. (A detailed description of a "plaque assay** of this type can also be 
found in the user's guide for insect cell culture and baculovirology distributed by 
Life Technologies Inc., Gaithcrsburg. page 9-10). 

Four days after serial dilution, the vims is added to the cells. After 
qjpropriatc incubation, blue stained plaques are jncked with the tip of an 
Eppcndorf pipette. The agar containing the recombinant viruses is then 
Ttsuspended in an Eppendorf tube containing 200 pi of Grace's medium. The agar 
is removed by a biief cenlrifugation and the supematam containing the 
lecon^nam baculovinis is used to infect Sf? cells seeded in 35 mm dishes. Four 
days later the siqsematants of these culttire dishes are harvested and then th^r are 
stored at 4*'C. A clone containing properly mscited hESSB I, II and III is 
identified by jyNA analysis includuig restriction mapping and sequencing of this 
plasmid. 

5?!!?,^ gP^, supplemented with 30% heat- 
inactivated FBS. The cells are infected with die recombinant bacutovinis at a 
multiplicityofinfectionCMOr)<rfabout2.(aboutI toaboul3). Six hours later 
the medium is removed and is replaced with SP900 H medium minus methionine 
and cysteine (available from Life Technologies Inc., Gaithersburg). 42 hours 
later, 5 pCi of ^S methionine and 5 ^Ci ^^S^cysteine (available from Amersham) 
arc added. The cells are farther incubated for 16 hours and dien they are 
harvested by centrifugalion, lysed and the labeled proteins arc visualized by SDS- 
PAG£ and autoradtbgraphy. 

Example 3: Cloning and Expression in CHO Ceils 

The vector pCI is used for the expression of endokine alpha protein. 
Plasmid pCI is a derivative of the plasmid pSV2-dhfr [ATCC Accession No. 
37146]. Both plasmids contain the mouse DHFR gene under control of the SV40 
early promoter. Chinese hamster ovary- or other cells lacking dihydrofolate 
activity that are transfected with these plasmids can be selected by growing the 
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ccIIsinaseIcctivcmedmm(aIiAammus MEM, Life Tech^^ 
with the chemotherapeulic agent methotrexate. TTic amplification of the DHFR 
genes in cells resistant to methotrexate (MTX) has been well documented {see, 
e g-. AU,F.W.e/a/.y. Biol Chem 25i; 1357- 1 370 (1978). Hamlin, J.L. and Ma. 
C^Biochim etBiophys, Acta. yOP7:107-143 (1990), Page, M.J. and Sydenham. 
MA.. Biotechnology 9:64-68 (1991)). Celb grown in increasing concentrations 
of MTX develop resislance to the drug by overproducing the taiget enzyme, 
DHFR, as a result of aDq)liiicati(m of the DHFR gene. If a second gene is linked 
to the DHFR gene it is usually co-anqjlified and over-expressed. It is state <rfthe 
art to develop cell hnes carrying more than 1,000 copies of the genes. 
Subsequently, when the methotrexate is withdrawn, cell lines contain the 
amplified gene integrated into the chroroosome(s). 

PlasmidpCl contains for the expression ofthe gene of interest a strong 
promoter ofthe long terminal repeat (LTR) ofthe Rouse Sarcoma Vims (Cullcn, 

. ^ ^' Molecular and Cellular Biology, 43^70 (March 1 985)) plus a fragment 

isolated from the enhancer of the immediate early gene of human 
cytomegalovinis(CMV)(Boshailc^fl/.. Cc// ^7:521-530 (1985)). Downstream 
ofthe promoter are the following single restriction enzyme cleavage sites that 
allow the integration of the genes: BamHI, PvuU, and Nrul. Bdiind these cloning 
sites the plasmid contains translational stop codons in all three reading fiames 
followed by the 3' intron and the polyadcnylation site of the rat preproinsuiin 
gene. Other high efficient promoters can also be used for the ejqsrcssion, e.g^ the 
human p-actin promoter, the SV40 carfy or late promoters or the long terminal 
repeats Irom other renoviruscs, eg., mV and HTLVI. For the polyadcnylation 
ofthe mRNA other signals, e.g., from Ac human growth hormone or globin 
genes can be used as well. 

Stable cell lines carrying a gene of interest integrated into the 
chromosomes can also be selected vtpaa co-transfection with a selectable marker 
such as gpt, G418 or hygromydn. It is advantageous to use more than one 
selectable marker in the beginning, e.g. G41 8 phis methotrexate. 
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The plasnud pC I is digested with the xestriction enzyme BamHI and then 
dephosphoiy latcd using calf intestinal phosphates by procedures known in the art. 
The vector is then isolated from a 1% agarose gel. 

Tlie DNA sequence encoding endokinc alpha. ATCC No. 97640, is 
amplified using PGR oligonucleotide primers corresponding to the 5' and 3' 
sequences of the gene: 

TTie 5' primer has the sequence 5* GCG GGATT^C GOC ATC ATG CCT 
TTA AGC CAT TC 3' (SEQ ID N0:9) containing the underlined BamHl 
restriction enz>'me site followed by bases of the sequence of cndokine alpha of 
FIG. 1 (SEQ ID NO:I). Inserted into an expression vector, as described below, 
the 5' end of the amplified fragment encoding human cndokine alpha provides an 
efficient signal peptide. An efficient signal for initiation of translation in 
cukaiyotic cells, as described by Kozak. M.,J. Mol Biol. 196:947^950 (1987) is 
appropriately located in tfie vector portion of the construct. 
. . - 3:priinCT has Ae sojuence 5' GC GGATCr CTA GGA GAT GAA 
TTG GGG ATT'TG 3' (SEQ ID NO:10) comaining the Asp7I8 restriction 
foDowed by nucleotides con^lementaiy to the endokine alpha coding sequence 
set out in RG. 1 (SEQ3DN0:l),inchiding the stop codon. 

The amplified fragments are isolated from a 1 % agarose gel as described 
above and then digested with the cndonuclcases BamHi and Asp71 8 and then 
purified again on a 1 % agarose gel. 

TTie isolated fiagmait and the dephosphoiylated vector are then ligated 
with T4 DNA ligase. EcoH HBIOI cells are then transformed and bacteria 
identified that contained the plasmid pCl inserted in the conea orientation using 
the restriction cn^e Bamin. The sequence of the inserted gene is confirmed 
by DNA sequencing. 

Transfectioo of CHO-DHFR-cells 

Chinese hamster ovary cells lacking an active DHFR enzyme are used for 
transfection. 5 Mg of the expression plasmid CI are cotransfected with 0.5 ^g of 
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thc piaanid pSVneo using the Itpofecting method {Feigner et al, st^ra). The 
plasmid pSVa-neo contaiiis a dominant selectable marker, the gene neo fixwn Tn5 
encoding an enzyme that confere resistance to a group of antibiotics including 
G418. The cells arc seeded m alpha minus MEM supplemented with 1 mg/ml 
G418. After 2 days, the cells arc trypsinized and seeded in hybridoma cloning 
plates (Greincr. Germany) and cultivated from 10-14 days. After this period, 
single dones arc tiypsinizcd and then seeded in 6.1WII petri 
concentrations of methotrexate (25 nM,'50 nM. 100 nM. 200 nM, 400 nM). 
Clones growing at the highest concentrations of methotrexate are then transfen^d 
to new d-wcll plates containing even higher concentrations of methotrexate (500 
nM, 1 |iM. 2 ,iM, 5 ^M). The same procedure is repeated until clones grow at 
a concentration of 100 pM. 

The expression of the desired gene product is analyzed by Westwn Wot 
analysis and SDS-PAGE 



Exangfie 4: Tissue distribution of Endokine Alpha expression 



Northern blot analysis was carried out to examine the levels of expression 
of the gene cncod'mg the endokine alpha jMOtein in human tissues, usiiig methods 
described by, among others, Sambrook et ai, supra. A cDNA probe containing 
the entire nucleotide sequence of the endokine alpha protein of the presem 
invention (SEQ ID NO:)) was labeled with »P using the rerf/prime™ DNA 
labelmg system (Amersham Life ScienceX according to manufocturces 
instructions. After labelling, the probe was purified using a CHROMA SPIN- 
1 OO™ column (Clontech Uboratories, Inc.), according to inanufacturer's protocol 
numbcrPTI200-l. Hie purified labelled probe was then used to examine various 
human tissues for the expression of the gene encoding the endokine alpha proteia 

Multiple Tissue Northern (MTN) bkits containing various human tissues 
(H) or human immune system tissues OM) were obtamed fiom Clontech and were 
examined with labelled probe using ExpressHyb™ Hybridization Solution 
(Clontech) according to manufacturer's protocol number PTl 190-1 . Following 
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hybridizaUon and washing, the blots were mounted and exposed to film at -70^ 
overnight, and films developed accordmg to standanl procedures. 

Expression of the gene encoding an endokine alpha protein of the present 
invention was detected in human brain striatrium and pancreas tissue. 



It will be dear that the invention may be practiced otherwise than as 
particulady described in the foregoing description and examples. 

Numerous modifications and variations of the present invention are 
possible in light of the above teachings and, ihercfoie, are within the scope of the 
appended claims. 

The disclosures of ail patents, patent applications, and publications 
referred to herein are hereby incorporated by reference. 

Throughout the specification, unless the context i^iuii;^otiiiS^>^-se: the wid «<iin]^se» 
or variations such as "comprises" or "comprising", will be uodeistood to imply the 
inclusion of a stated integer or group of integers but not the exclusion of any other 
integer or group of integers. 
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SEQDEHCE X*ISTZR6 



(1> GENBRAI, INPOItHATZON: 



(1) ApPLIcaUT: Hunan Qenome Sciences, inc. 

9410 Key West Avenue 
Rockvllle« HD 20650 
United States of America 
APPLlCAMTS/niVEHTORS : Yu, Guo- Liang 
Ki, Jian 
Rosen, Craig A. 

<ii) TITLE OF INVBNTIOK: Human Endokine Alpha 

(iii> KUMBER OF SEQDEMCES: 10 

(iv) CORRESPONDENCE ADimESS; 

(A) ADDRESSEE: STERHE, KESSLER, G01i>STEIH & POX P L L P 

(B) STREET: 1100 MBH YORK AVE., MH. SOJlB 600 ' * * 

(C) CITY: MASHINGTCN 

(D) STATE: DC 
<E) COUNTRY: OSA 
<F) ZIP: 20005-3934 

(V) OOHPirrBR READABLE FCffiM: 
(A)- MEDIT2M TYPE: Floppy- disk 

(B) COMPOIEK: IBM PC con^tibXe 

(C) OPERATIMG SYSTEM: PC-DOS/KS-DOS 

(D) SOFTHARE: Patent In Release #1.0, Version #1.3o 

(vi) CURRENT APPLICATION DATA: 

(A) APPUCATION NDMBER: PCT Tq be assigned 

(B) FILING DATE: Herewith 

(C) CLASSIFICATION: 

(Viii) ATTORHEY/AGEMT IBPORMAnOH: 

(A) KAHB: Goldstein, Jorge A. 

(B) RBGISTRATIQH 2IDMBER: 29,021 

(C) REFERENCE/DOCKET NDMBER: 1488.047PC00 

<ix) TBLECOWONICATION INFORMATIOU: 
(A) TELEPHONE: 202-371-2600 
<B) TELEFAX: 202-371-2540 



(2) IMFORKATION FOR 3BQ 10 210:1: 

(i) SEQUENCE CHARACTERISTICS: 

tA) LENGTH: 1809 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDBDNESS: both 
iD) TOPOLOGY: both 

<ii} rSOLBCOLE TYPE: cDMA 
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(ix) PBIVTDRE: 

(A) NAMB/KEY: CDS 

(B) LOCATION: 53.. 559 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:1: 



GTTTTCCACA GCTCTCATTT CTCCAAAAAT GTGTTTGAGC CACTTGGAAA AT ATG 55 

Met 
1 



103 



CCT TTA AQC CAT TCA AGA ACT CAA GCSA GCT CAQ AGA TCA TCC TGG AAO 
Pro Leu Ser His ser Aang Thr Gin Gly Ala Gin Arg Ser Ser Trp Lya 
5 - 10 IS 

CTG TGG CTC TTT TGC TCA ATA GTT ATG TTG CTA TTT CTT TGC TCC TIC ISI 
Leu Trp Leu Phe Cys Ser lie Val Wet Leu Leu Phe Leu Cye Ser Phe 
20 25 30 

ACT TGG CTA ATC TTT ATT TTT CTC CAA TTA GAG ACT GCT AA6 GAG CCC 199 
Ser Trp Leu lie Phe He Phe Leu Gin Leu Glu Thr Ala Lys Glu Pro 
35 40 45 

TGT ATG GCT AAG TTT GGA CCA TTA CCC TCA AAA TGG CAA ATO GCA TCT 247 

Cys Met Ala Lys Phe Gly Pro Leu Pro Ser Lys Trp Gin Met Ala Ser 

_50^^._ -• 5S. .€0 .,.-.«5— 

TCT GAA CCT CCT TCC GTG AAT AAG GTG TCT GAC TGG AACS CTG GAG ATA 295 
Ser Glu Pro Pro Cys Val Asn Lya Val Ser Asp Trp Lys Leu Glu lie 
'0 75 80 

CTT CAG AAT GGC TTA TAT TTA ATT TAT GGC CAA GTG GCT CCC AAT GCA 343 
Leu Gin Asn Gly Leu Tyr Leu lie Tyr Gly Gin "Val Ala Pro Asn Ala 
05 90 95 

AAC TAC AAT GAT OTA GCT CCT TTT QA6 GTG CG6 CTG TAT AAA AAC AAA 391 
Asn Tyr Asn Asp val Ala Pro Phe Glu Val Arg Leu Tyr Lys Asn Lys 
100 105 110 

GAC ATG ATA CAA ACT CTA ACA AAC AAA TCT AAA ATC CAA AAT OTA GGA 439 
Aflp Met He gXd Thr Leu Thr Asn Lys Ser Lya He Gin Asn Val Gly 
115 120 125 

GGG ACT TAT GAA TTS CAT GTT GGG GAC ACC ATA GAC TTG ATA TTC AAC 497 
Gly Thr Tyr Glu Leu His Val Gly Asp Thr lie Asp Leu He Phe Asn 
130 135 140 145 

TCT GAG CAT CA6 GTT CTA AAA AAT AAT ACC TAC TGG 6GT ATC ATT TTA 535 
Ser Glu His Gin Val Leu Lys Asn Asn Thr Tyr Trp Gly He He Leu - 
150 155 160 

CTG GCA AAT CCC CAA TTC ATC TCC TAGAGACTTG ATTTGATCTC CTCATTCCCT 589 
Leu Ala Asn Pro Gin Phe He Ser 
IfiS 
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(2) INFORMATION FOR SBQ ID NO:2: 

(i> SBQOEKCB CHARACTERISTICS: 

(A) LENGTH: 169 amino acids 
IB) TVTE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECDI^ TYPE: protein 

(xi) SEQUENCB DESCRIPTION: SEQ ID M0:2: 

Met Pro Leu Ser Bis Ser Arg Thr Gin Gly Ala Gin Arg Ser Ser Trp 

SUBSTITUTE SHEET (RULE 26) 



949 
1009 



-59- 

TCAOCACATG TAGAOGTCCC AeTGGQTGGA TTGGAOGGAG AAGATATTCA ATTTCTAQAG 649 

TTTCTGTCTA CAAAAATCAA CRCAAACAOA ACTCCTCTGC ACGTGAATTT TCATCTATCA 709 

TGCATCTGAA AGAGACTCAG GQQAAAAGCC AAAOACTTTT GGTT06ATCT GCAOAOATAC 769 

TTCTAATCCA TGATAAAACA AATATBQATO ACAGAGGACA. TGTGCTTTTC AAACTUITCTT 839 

TATAATTCTT QAATTCATGA GTOGAAAAAT GGAGTTCTAT TCCCATOGAA GATTTACCTO 889 
GTACAAAAAfi 6ATCTG6GGC AGTAGCCT6G CTTTGrTCTC ATATTCTTGG GCTQCTCTAA 
TTCTCTTCTC ATACTCCCAT CTICTGAOAC CCTCCCRATA AAAAGTAGAC TGATA6GATO 

GCCAGATATO CCTACCATAC 0CTACTTTA6 ATATGGTGGT GTTAGAA6AT AAflQAACAAT 1069 

CTSAACTATT GGAATAGAGG TACAAGT06C ATAAAATGQA ATGTAC6CXA tCTGGAAATT 1129 

TCTTG6TTTT ATCTTCCTCA GGATGCAG60 TOCTTTAAAA AGCCTTATCA AAGGAGTCAT 1189 

TCCACCCTCA CGIAQAGCTT TGTGAGAACT TACTOTTOGT GrOTGTOTCT AAACATTGCT 1249 

AATTAAAGAA AGAfiTAACCA TOCTAATCA TTAGGTTrAA CCCCRGAATG GTATTATCAT 1309 

TACGATTATG TCATGTAATQ ATTTAGTATT TTTAGCTAGC TTTOCACAGT TTGCAAAGTO 1369 
..CTJXSTAAAAC AGTTAGCAAT TCTRTGAAGT^TAATTGGGCA -GSCATTreQG'GeAAAATTTT 1429 

AGTTGAGAAT GTGATAGCAT AQCATAGCCA ACTTTCCTCA ACTCATAGGA CAAGTGACTA 1489 

CAAQGCAATG GGTAGTCCCC TGCATTGCAC TGTCTCAGCT TTAGAATTGT rATTTCTGCT 1549 

AIOGTTATAA GACTCTAAAA CTTAGCGAAT TCACTTTTCA GQAAGCATAT TCCCCTTTAa 1609 

CCCGGIGAGC AGACTGAAGC TACRACAGAT CTTTCCTTTA 0CA6CACACT lliiirrm ' 1669 

TCCCCTGAAT CAGGGAGATC CAGGATGCTG TTCAGGCCTT ATCCCAACCA AATTCCCCTC 1729 

rrCTTTGCAG GGCCCATCTT AGTCAAATGT GCTAACTTCT AAAATAATAA ATAGCACTAA 1709 
TTCAAAAAAA AAAAAAAAAA 
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10 



15 



Lye Leu Trp Leu Phe Cya Ser lie Val Met Leu Leo Fhe Leu Cys Ser 
20 25 30 

Phe Ser Trp Leu He Pfae He Phe Leu Gin Leu Glu Thr Ala Lya Glu 
35 40 45 

Pro Cys Met Ala Lys Phe Gly Pro Leu Pro Ser Lys Trp Gin Met Ala 
50 55 60 

Ser Ser Glu Pro Pro Cys Val Asn Lys Val Ser Asp Trp Lya Leu Glu 

75 eo 

He Leu Gin Asn Gly Leu Tyr Leu He Tyr Gly Gin Val Ala Pro Asn 
85 • 90 95 

Ala Asn Tyr Asn Asp Val Ala Pro Phe Glu Val Arg Leu Tyr Lys Asn 
100 105 

Lys Asp Met He Gin Thr Leu Tlir Asa Lys Ser Lys He Gin Asn Val 
lis 120 125 

Gly Gly Ihr Tyr Glu Leu Bis Val Gly Asp Thr He Asp Leu He Phe 
130 135 

.Asn^Ser.Glu-His.Qln«Val -Leu-Iiya-Asn Asn -Thr Tyr Trp'Oly-nft-xlff'" 

155 160 

Leu Leu Ala Asn Pro Gin Phe He Ser 
165 

(2> INFOKMATION FOR SEQ ZD N0:3: 

(1) SEQUENCE CKASACTERXSnCS; 

(A) LEHC TH; 233 amino adds 

(B) TYPE: amino acid 

(C) STRARDKDHBSSx not relevant 

(D) TOPOU)QY» not relevant 

(ii) KOLECOLE TYPE: protein 



(xi) 5EQDEKCB OESCRZPTION: SBQ ID K0s3! 

Met Ser Thr Glu Ser Met He Arg Asp Val Glu Leu Ala Glu Glu Ala 
IS 10 15 

Leu Pro Lys Lys Thr Gly Gly Pro Gin Gly Ser Axg Arg Cys Leu Phe 
20 25 30 

Leu ser Leu Phe Ser Phe Leu He Val Ala Gly Ala Thr Thr Leu Phe 
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Cyo Leu Lea His Fhe Gly Val lie Gly Pro Gin Arg Glxt Glu Ser Prr. 
50 55 60 

Arg Asp Leu Ser Leu lie Ser Pro Leu Ala Gin Ala Val Arg Ser Ser 
^0 75 80 

Ser Arg Thr Pro Ser Asp Lys Pro Val Ala Uis Val Val Ala Asn Pro 
85 90 35 

Gin Ala Glu Gly Oln Leu Gin Trp Leu Asn Arg Arg Ala Asn Ala Leu 

"0 105 " 

Leu Ala Asn Gly Val Glu Leu Arg Asp Asn Gin Leu Val val Pro Ser 
115 120 125 

Glu Gly Leu Tyr Leu lie Tyr Ser Gin Val Leu Phe Lys Gly Qln Glv 
"0 135 140 ' ^ " 

Cys Pro ser Thr Bis Val Leu Leu Thr His Thr He Ser Arg He Ala 
145 150 155 i€o 

Val Ser Tyr Gin Thr Lys Val Asn Leu Leu Ser Ala He Lys ser Pro 
16S 170 175 

Cys Gin Arg Glu Ihr Pro Gin Gly Ala Glu Ala Lys Pro Trp Tyr Glu 

185 190 



Pro He Tyr Leu Gly Gly Val Phe Gin Leu Glu Lys Gly Asp Ai« Leu 
135 200 

ser Ala Glu He Asn Arg Pro Asp Tyr Leu Asp Phe Ala Glu Ser Glv 
210 21S 220 

Gin Val Tyr Pbe Gly He He Ala Leu 
225 . 230 

(2) IKFORMATION FOR SEQ ID N0:4: 

(i) SBQOiaXCE CHARACTERISTICS: 

(A) LWSTBi 205 amino acids 

(B) TYPE: amino acid 

(C) STItANDEDNESS : not relevant 

(D) TOPCX^OGY: not relevant 

(£1) MOLECOLE TYPE: protein 



(xi) SEQUERCB DESCRIPTION: SEQ ID HO: 4: 

Met Thr Pro Pro Glu Arg Leu Phe Leu Pro Arg Val Cys Gly Thr Thr 
IS 10 15 

Leu His Leu Leu Leu Leu Gly Leu Leu Leu Val Leu Leu Pro Gly Ala 



SUBSTITUTE SHEET (RULE 26) 



WO9»0788O 



-62- 

25 30 
Oln Gly Leu Pro Cly val Cly Leu Thr Pro Ser Ala Ala Gla Tmr Ala 



35 ,„ ^5 

Arg Gin His Pro Lys Met His Leu Ala His Ser Thr Leu Lye Pro 



55 



60 



Ala 



Ala His Leu Ua Gly Asp Pro Ser Lya Gin Asn Ser Leu Leu Txp Arti 

" « 

Ala Aan Thr Asp Arg Ala Phe Leu Gin Asp Gly Phe Ser Leu Ser Aa« 
85 90 35 

Asa Ser Leu Leu Val Pro Thr Ser Gly lie Tyr Phe Val Tyr ser Gin 
100 

val Val Phe Ser Gly Lys Ala Tyr Ser Pro Lya Ala Pro Ser Ser Pro 
115 120 125 

Leu Leu Ala His Glu Val Gin Leu Phe Ser Ser Oln Tyr Pro Phe 
130 135 140 

Hl8 Val Pro Leu Leu Ser Ser Gin Lys Met Val lyr Pro Gly Leu Qln 
"5 150 155 

Glu Pro Trp Leu-Hie- Ser-Met' Tyr- Hiff Gly Ala-iSla PHe^ GlH Leu -rttt' 
"5 170 

Gin Gly Asp Gin Leu ser Thr His Thr Asp Gly He Pro Hie Leu Val 
"0 185 190 

Leu Ser Pro Ser Thr Val Phe Phe Gly Ala Phe Ala Leu 
200 205 

<2) mPORMATlON FOR SEQ ID MQ:5: 

<i) SBQOENCE CHARACTERISTICS; 
(A) LENGTH: 24 base pairs 
(BJ TYPE: nucleic acid 
(C) STRANDHQMESS: single 
tD) TOPOLOGY: linear 

(ii) nOLECULE TYPE: cDlSIA 



(xi) SEQUENCE DESCRIPTION : SEQ ID BO: 5: 
GCGCCATGGC TAAGTTTGGA CCRT 

24 

(2) INFORMATION FOR SEO ID N0:6: 

(i) SEQDCNCE CHARACTERISTICS: 
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(A) LENGTH: 37 base pairs 

(B) TYPE: nucleic acid 

(C) STRAHDBDHBSS: Single 
(O) TOPOLOGY: linear 

(ii) HOLECOLB TYPE: cDDA 



(xi) SEQOENCB DESCRIPTION: SEQ ID NO:6: 
GCQJUW5CTTT CAACTCTCTA 66A6ATG 
(2) INFOSMATIOH FOR SEQ ID M0:7: 

li) SCQOEKCB CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nticleic acid 
to STRANDEDHESS! single 
{D> TOPOLOGY: linear 

(ii) MDLECOLE TYPE: COHA 



(xi) SEQUENCE OESCRIPTICKI: SEQ ID N0:7: 

GCGGATCCC6 AGACTGCTAA GGAC3CC 

(2) INFORMATION FOR SEQ ID NO:Br 

(i) SEQUENCE CHARACTERISTICS: 
<A) LENGTH: base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEBNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SBQTJENCE DESCRIPTION: SEQ ID NO: 8: 

GCGGATCCCT AGGAGATGAA TTGGGGATTT G 

(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LEMaTB: 32 base pairs 
(fi) TYPE: nucleic acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: linear 
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Hi) MOLECOLE TYPE: cDNA 

(xi) SEQDEZICE DESCRIPTION: SEQ ID 110:9: 
GCeOGRTCCG CCATCATCCC TTTWW3CCAT TC 
(2) IHFORMAnOH FOR SEQ ID 110:10: 

(i) SEQUENCE CHARACTBRISTICS : 

(A) LEK6TH: 31 base pairs 

(B) TYPE: nucleic acid 

(C) 5TRA2IIDEDHE8S: single 

(D) T0FOL08Y: linear 

(ii) MOLECOLE TYPE: cDNA 

<xi) SEQOEKCE DESCRIPTION: SEQ ID NO: 10: 
6CQGATCCCT AGGA6ATQUI TTOGGGATTT 6 
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INDICATIONS RELATING TO A DETOSITED MICROORGANISM 
(PCTRnie nbis) 
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United States of America 
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June 21, 1996 


Aooescion Nuniber 
ATOC 97640 


C. ADDmONALINDICATIONS(i««WM*y«*.;v'«^ Tim infonnaUoo is ooiili 


nued on » add 


ilional sheet |^ 



im PIASMIO HG9.44451 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE CifihebSeaHonan not fofUUapua^dSuie^ 



E. SEPARATE FURNISHING OF INDICATIONS ((cm« btank If met appSeabk^ 



mUulictW listed beloW will be sulmit^ to ifaeintematioul Bwcau later isped^Aegemenlnaturttfthemditaiiome^ 



For receiving Ofltcc use only 



ITI «bee( received with ilsc iniernatbnal applicaii 



Auihorizcd pfHccr 



Form PCr/KCyi34<July 1992) 



For Inlenutional Bureau use only 



n "Hib sbeei wss received by ihe International Bureau on: 



AuiboriKed ofltcer 



SUBSTITUTE SHEET (RULE 26) 



What is claimed is: 



1. An isolated nucleic add molecule comprising a polynucleotide seieded 
from the group consisting of: 

(a) a polynucleotide encoding amino acids 1 to 169 of SEQ ID N0:2; 

(b) a polynucleotide encoding amino acids 2 to 169 of SEQ ID N0:2; 

(c) a pofynucieotide encoding a polypeptide having the amino acid 
sequence encoded by the cDNA done in ATCC Deposit 
No. 97640; 

(d) a potynucfeotide95%ormoreidenlicaltothepolynucteolldeof(a) 
(b),or(c); 

(e) a polynucleotide encoding 30 or more contiguous amino adds of 
. SEQIDN0:2: 

(0 a first polynucleotide which hybridizes at 42"C in a solution 
consisting of 50% formamide, 5x SSC, 50 mM sodium phosphate, 
5x Denhardfs solution, 10% dextran sulfate, and 20pg/ml 
denatured, sheared salmon sperm DNA. followed by washing in a 
solution consisting of O.lx SSC at 65°C. to a second 
polynudeotide having the sequence of the coding region of SEQ 
ID N0:1, or the complement thereof; wherein said first 
polynucleotide is 30 or more nucleotides long; and 

(g) a polynudeotide complementary to any of the polynudeotides in 
(a).(b).(c).(d).or(e). 

2. The nudeic add molecule of daim 1 , wherein said polynudeotide is (a). 

3. The nudeic acid molecule of daim 1 . wherein said polynudeotide is (b). 

4. The nudeic acid molecule of claim 1 . wherein said polynucleotide is (c). 

5. The nudeic add molecule of claim 1 . wherein said polynudeotide is (d). 

6. The nucleic acid molecule of daim 1 , wherein said polynudeotide is (e). 

7. The nucleic acid molecule of daim 1 , wherein said first polynucleotide is 



8. The nucleic add molecule of daim 1 . wheran said polynudeotide is (g). 

9. The nudeicacid molecule of daim 2, which comprises nucleotides 53 to 
559ofSEQIDNO:1. 



1 0. The nucleic add molecule of daim 3, which comprises nucleotides 56 to 
559ofSEQIDNO:1. 



11. The nudeic add molecule of daim 6. wherein said polynudeotide encodes 
50 or more contiguous amino adds of SEQ ID NO:2. 



1 2. The nucleic acid molecule cf claim 7, wherein said first polynucleotide is 
50 or more nucleotides long. 

1 3. The nucleic acid molecule of claim 12, wherein said first polynucleotide is 
70 or more nucleotides long. 

1 4. The nucleic acid molecule of claim 13, wherein said first polynudeotide is 
500 or more nucleotides long. 

15. The nucleic acid molecule of claim 7. wherein said first polynucleotide 
hybridizes to nucleotides 53 to 103 of SEQ ID N0:1 , or the complement thereof. 

16. The nucleic add molecule of ciakn 7, wherein said first polynucleotide 
hybridizes to nucleotides 104 to 181 of SEQ ID N0:1, or the complement thereof. 

17. The nucleic add molecule of claim 7, wherein said first polynucleotide 
hybridizes to nudeotides 182 to 559 of SEQ ID N0:1, or the complement thereof. 

1 8. The nucleic add molecule of claim 7, wherein said first polynudeotide 
hybridizes to nudeotides 182 to 214 of SEQ ID NO:1. or the complement thereof. 

1 9. The nucleic acid molecule of claim 7, wherein, said first ^QlyitucHsotide 
hybridizes to nudeotides 221 to 25i6 of SEQ ID Nb:1 » or the complement thereof. 

20. The nucleic add molecule of daim 7, wherein said first polynucleotide 
hybridizes to nudeotides 257 to 286 of SEQ ID N0:1. or the complement thereof. 

21. The nudeic acid molecule of claim 7, wherein said first polynudeotide 
hybridizes to nudeotides 332 to 367 of SEQ ID N0:1. or the complement thereof. 

22. The nudeic acid molecule of claim 7. wherein said first polynudeotide 
hybridizes to nudeotides 374 to 448 of SEQ ID N0:1, or the complement thereof. 

23. The nucleic add nrwlecule of daim 7. wherein said first polynucleotide 
hybridizes to nucleotides 494 to 526 of SEQ ID N0:1 . or the complement thereof. 

24. An isolated nudeic add molecule comprising a polynudeotide selected 
from the group consisting of: 

(a) a polynudeotide encoding amino acids 1 to 1 7 of SEQ ID N0:2: 

(b) a po^nudeotide encoding amino adds 18 to 43 of SEQ ID N0:2; 

(c) a polynudeotide encoding amino adds 44 to 169 of SEQ ID N0:2. 
The nudeic add molecule of claim 24, wherein said polynudeotide is (a). 



and 

25. 
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26. The nucleic add molecule of daim 24, wherein said potynudeofide is (b). 

27. The nudeic add molecule of claim 24, wherein said polynucleotide is (c). 

28. The nudeic add molecule of daim 25, which comprises nucleotides 53 to 
103ofSEQID N0:1. 

29. The nudeic acid molecule of daim 26, which comprises nucleotides 1 04 to 
181 ofSEQIDNO:1. 

30. The nucleic acid molecule of daim 27. which comprises nucleotides 1 82 to 
559ofSEQID N0:1. 

31. An isolated nudeic add molecule comprising a polynucleotide selected 
from the group consisting of: 

(a) a polynudeolide encoding amino adds 44 to 1 58 of SEQ ID N0:2; 

(b) a polynucleotide encoding amino adds 44 to 54 of SEQ ID N0:2; 

(c) a potynudeotide encoding amino adds 57 to 68 of SEQ ID N0:2; 

(d) a polynucleotide encoding amino adds 69 to 78 of SEQ ID N0:2; 

(e) a potynudeotide encoding amino adds 94 to 1 05 of SEQ ID N0:2; 

(f) a pdynudeotide encoding amino adds 108to 132 of SEQ ID NO:a; 

and 

. (g) ., a PQlynucle<^ encoding amino ackfe 

32. The nudeic add molecule of daim 31 , wherein said pdynudeotide is (a). 

33. The nucleic add molecule of claim 31 . wherein said pdynudeotide is (b). 

34. The nudeic add nx>lecule of claim 31 , wherein said pdynudeotide Is (c). 

35. The nudeic add molecule of claim 31 . wherein said polynucleotide is (d). 

36. The nudeic add molecule of daim 31 . wherein said pdynudeotide is (e). 

37. The nucleic acid molecule of daim 31 , wherein sakl polynudeotide is (f). 

38. The nudeicadd molecule of daim 31. wherein said pdynudeotide is (g). 

39. An isolated nucleic add molecule oomprising 30 contiguous nucleotides of 
the coding region of SEQ ID N0:1. 

40. The nudeic acid molecule of claim 39, which comprises 50 contiguous 
nucleotides of the coding region of SEQ ID N0:1. 

41. The nudeic add molecule of daim 40, which comprises 70 contiguous 
nucleotides of the coding region of SEQ ID N0:1. 



42. The nucleic acid molecule of claim 41. which comprises 500 contiguous 
nucleotides of the coding region of SEQ ID N0:1 . 

43. The nucleic acid molecule of any one of claims 1-42, further comprising a 
heterologous polynucleotide. 

44. A composition comprising the nucteic acid molecule of any one of claims 



45. An isolated polypeptide encoded by the nucleic add molecule of any one 
of daims 1-43. 

46. The polypeptide of claim 45, further comprising a heterologous 
polypeptide. 



47. A method of producing a vector comprising Inserting the nucteic acid 
molecule of any one of claims M3 into a vector. 

48. A vector produced by the method of daim 47. 

49. The vector of claim 48. wherein said nucleic add molecule is operably 
assodated vwth a heterologous regula^^ 

50. A host cell comprising the nucleic acid molecule of any one of claims 1-43. 

51- The host cell of daim 50. wherein said nucleic add molecule is operably 
assodated with a heterologous regulatory sequence. 

52. A method of produdng a polypeptide comprising culturing the host cell of 
claim 51 under conditions such that said polypeptide Is expressed, and recovering said 
polypeptide. 

53. A polypeptide produced by the method of claim 52. 

54. A composition comprising the polypeptide of any one of claims 45, 46, or 



55. An isolated antibody or antibody fragment that1)inds specifically to the 
polypeptide of any one of daims 45. 46. or 53. 

56. A use of the nucleic add molecule of any one of daims 1-43 in the 
preparation of a medicament for the treatment of a patient having need of the nucleic 
add molecule. 



57. A use of the polypeptide of any one of claims 45, 46» or 53 in the 
preparation of a medicament for the treatment of a patient having need of the 
polypeptide. 

58. A use of the antil)ody or antibody fragment of daim 55 in the preparation 
of a medicament for the treatment of a patient having need to Inhibit the polypeptide of 
any one of claims 45, 46. or 53. 

59. A method of diagnosing a TNF-related disorder in an individual 
comprising: 

(a) measuring the endokine alpha gene expression 1^1 in a biological 
sample from said individual; 

(b) comparing the endokine alpha gene expression level of said 
individual with a standard endokine alpha gene expression level, whereby an increase 
or decrease In the endokine alpha gene expression level of said incfividual compared to 
sakJ standard expression level is indicative of a TNF-reiated disorder. 

60. The nudeks ackJ molecule of any one of claims 1-43, which Is DMA. 

61. The nucleic add molecule of any one of daims 1-43, which is RNA. 

62. Anudeicacklmoleculeaccordingtoanyoneofclaimsl to43.60and61 
substantially as hereinbefore describe 

63. A composition according to daim 44 or 54 substantially as hereinbefore 
described. 



64. A polypeptide according to any one of claims 45. 46 and 53 substantially 
as hereinbefore described. 



65. The method according to any one of claims 47, 52. or 59 substantially as 
hereinbefore described. 



66. A vector according to claims 48 or 49 substantially as hereinbefore 
described. 



67. A host cell according to claims 50 or 51 substantially as her^nbefore 

described. 



66. An antibody or antibody fragment according to daim 55 substantially as 
hereinbefore descrit>ed. 



69. A use according to any one of daims 56 to 58 substantially as 
hereinbefore described. 



1/4 



GmTCCACAGCTCTCAmCTCCAAAMTGTGTnGAKCACTTGG/W^ 
1 ATGCCTnAAGCCAnCMGAACTCAAGGAGCTCAGAGATCAm^ 

MPLSHSRTOGAORSSWK L M i 

61 TmGaCAATAGnATGnGCTAmcmGCTCCnCAGnGGCTAATCmATl^ 
F C S T V H I I F L C S F S W I I F t c 

121 CTCCAAnAGAGACTGCTAAGGAGCCaGTATGGCTAAGmGGACCAnACCCTC^ 
L 0 L ETAKEPCMAKFGPLPSK 

181 TGGCAAATGGCATCnCTGAACCTCCnGCGTGAATAAGGTGTCTGACTGGA^ 

WOMASSEPPCVNKVSDWKLE 

241 ATACnCAGAATGGCTOTAmAAinATGGCCAAGTGGCTCCCAATGCAAACTAC^^ 
ILQN6LYLIYGQVAPNANYN 

301 GATQTAGCTCCTmGAGGTGCGGCTGTATAAAAACAAAGACATGATAC^ 

OVAPFEVRLYKNKD'MIOTLT 

361 AACAAATCTAAAATCCAAMTGtAGGAGGGACnATGAAnGCATGnGGGGACACOT^ 
NKSK1QNV.6GTYELHVGDTI 

421 GACnGATATTCAACTCTGAGCATCAGGnCTAAAAAATAATACCTACT^^ 

OLIFNSEHQVLKNNTYWGII 

481 nACT(^CAAATCCCCAAnCATCTCCTAGAGACnGAm6ATCTCCT^ 
L L A N P 0 F I S 

GCACATGTAGAGGTGCCAGTGGGTGGATTGGAGGGAGAAGATAnCAAm 

CTGTCTACAAAAATCAACACAAACAGAACTCCTCTGaCGTGAA^ 

ATCTGAAAGAGACTCAGGGGAAAAGCCAAAGACimffinGGATCTGW 

TAATCCATGATAAAACAAATATGGATGACAGAGGACATGTGCimC^V^ 

AATTCnGAAnCATGAGTGGAAAAATGGAGTTCTAmCCATGGAAGATTTACCTGGTA 

CAAAAAGGATCTGGGGCAGTAGCCTGGCmGnCTCATAmnGGGCTGC^^ 

TCTTCTCATACTCCCATCnCTGAGACCaCCCAATAAAAAGTAGACTGATA 

AGATATGCCTACCATACCCTACTnAGATATGGTGGTGraGAAGATAAAGAACA^^ 

AACTAnGGAATAGAGGTACAAGTGGCATAAAATGGAATGTACGCTATCTGGAAAT^^ 

TGGTTnATCTTCCTCAGGATGCAGGGTGCTnAAAAAGCCTOTCAAAG^^ 

ACCCTCACGTAGAGCTnGTGAGAACnAaGTTGGTGTGTGTGTCTAAACAnGaAAT 

TAAAGAAAGAGTAACCATTAGTAATCAnAGGmAACCCCAGAATGGTAnATC^^ 

GATTATGTCATGTAATGAmAGTATTmAGCTAGCTncCACAGTnGC^ 
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GTAAAACAGTTAGCMnCTATGAAfinMTTGGGCy^ 

TGAGMTGTGATAGCATAGCATAGCCMCmCCTCMaCATAGGAC^ 

GGCMTG^TAGTCCCCTGCAKGCACTGTCTCAGCmAGMnGnATnCTG^^^ 

GnATAAGACTaAAAACnAGCGAAnCACimCAGGAAGCATAnCCCCnTAGCCC 

GGTGAGCAGAGTGAAGCTACAACAGATCmCCmACCmACAC I U I HI i 1 1 i IC C 

CCTGAATCAGGGAGATCCAGGATQCTGTrCAGGCCnATCCCAACCAAAnCCCCTCnC 

TTTGCAGGGCCCATCnAGTCAAATGTGaAACnCTAAAATAATAAATAGCAaAAnC 

AAAAAAAAAAAAAAAAA 

FIG.1B 
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